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Report of tlie Igriciiltural Research 
Institute and College, Pusa, 

{Ivchtding the Refort of the hnpcrial Cotton Specialist) 

1912-13. 


REPORT OF THE DIRECTOR 
(James Mackenna, M.A,, I.C.S.) 

I.~Charge anp Staff. 

Charge. — ^Mr. Bernard Coventry, who was, on the 
14th June 1912, appointed a Companion of the Most 
Eminent Order of tlie Indian Empire, held charge of the 
office of Agricultural Adviser to the Government of 
India and Director, Agricultural Research Institute, Pusa, 
up to the 6th March 1913, when he proceeded on ten 
months’ combined leave, and I was appointed to officiate for 
him. 

Mr. A. C. Dobbs, Assistant to the Agricultural Adviser 
to the Government of India, returned on the 4th November 
1912 from the six months’ combined leave granted to him. 

Staff . — The Chemical Section remained in charge of 
Dr. J. Walter Leather, V.D., Ph.D., F.I.C., throughout the 
year. 

Mr. H. E. Annett, B.Sc., M.S.E.A.C., F.C.S., Super- 
numerary Agricultural Chemist, continued to officiate as 
Agricultural Chemist, Punjab, until 13tb November 1912, 
when he proceeded on two months and 15 days’ privilege 
leave combined with study leave for ten months and four 
days, 'riie study leave was granted to enable him to 
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take a course in Biological Chemistry at Cambridge Univer- 
sity or some otlier institution and visit Agricultural 
Experiment Stations in England and Germany in order to 
keep in touch witli the most recent work, and incidentally 
to improve his knowledge of German. 

Mr. A. Howard, M.A., A.R.C.S., F.L.S., held charge of 
the Botanical Section up to the 28th April 1913, when he 
proceeded on six months’ combined leave. Mrs. Howard. 
M.A., his Personal Assistant, accompanied him. From 8th 
May to 2Gtri September 1912, Mr, and Mrs. Howard were, 
as in the j^revious two j’ears, at Quetta in connection with 
the development of the Fruit Industry in Baluchistan, an 
arrangement the continuation of which for a further period 
of three j'ears (/.c,, up to the end of 191G) has been sanc- 
tioned by the Secretary of State for India. During their - 
absence, the Second Assistant of the section has held charge 
of current duties at Pusa and the Third Assistant of the 
current duties at Quetta. During the year under report. 
Mrs. Howard was awarded the Kahar-i-Hlnd Medal of 
the First Class for public service in India. 

Dr. E. J. Butler, M.B., F.L.S., resumed charge of the 
Mj'cological Section on his return from privilege leave on 
July 7th, 1912. 

Mr. F. J, F. Shaw, B.Sc., A.R.C.S., F.L.S., Supernu- 
merary Mycologist, was transferred to Coimbatore on 
April 21st, 1913, to act as Government Mj'cologist, 
Madras. 

The Entomological Section was in charge of Mr. A. 

J. Grove, M.Sc., Supermimerary Entomologist, till 29th 
July 1912, when Mr. H. Maxwell-Lefroy, the Imperial 
Entomologist, returned from leave. Mr. Lefroy, however, 
resigned his post on the 30th November 1912 and Mr. Grove 
was appointed to officiate as Imperial Entomologist. Mr. 
T. Bainbrigge Fletcher, R.N., F.E.S., Entomologist io the 
Government of Madras, has been nominated for appoint- 
ment as Imperial Entomologist. He will take up his 
duties at Pusa as soon as his successor arrives in Madras. 
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Mr. F. M. Hewlett, B.A., F.E.S,, continued in charge of 
the Pathological Entomological Section throughout the 
year except for a month and a half in September and Octo- 
ber 1912 when he was on privilege leave. 

The Bacteriological Section was in charge of Mr. C. M. 
Hutchinson, B.A., throughout the year excepting three 
weeks in Septemher-October 1912, when he was on privilege 
leave. 

Mr. J. Hugh Walton, B.A., B.Sc., joined the stall as 
Supernumerary Agricultural Bacteriologist on 25th Octo- 
ber 1912. 

The Agricultural Section continued in charge of Mr. S. 
Milligan, M.A., B.Sc,, throughout the year with the excep- 
tion of one raonth^ in September 1912, when he was on 
privilege leave. 

None of the Supernumerary Agriculturists worked at 
Pusa; Mr. G. D. Mehta. L.Ag., B.A., N.D.A., N.D.D., 
was under training in the Central Provinces; Mr. N. S, 
McGowan, Dip. in Agric. (Cantab.), continued to act as 
Deputy Director of Agriculture, Bihar and Orissa; and 
Mr. T, Gilbert, B.A., Dip. in Agric. (Cantab.), has been 
working under the Bombay Government, 

IT. — Work of the Institute. 

Scievtific Work . — An account of the scientific work 
of the Institute during the year is given in the reports of 
the several sections. 

Trammg . — The trtaining of students on the lines laid 
down in the Prospectus was continued, and short courses 
were also given in Cattle management, Serieulture and 
Lac culture. 

During the year under report, five students were under 
training in Agricultural Chemistry. Of these one Govern- 
ment stipendiary deputed by the Bengal Department of 
Agriculture, and one private student from the Central 
Provinces resigned. One Government student deputed by 
the Agricultural Department of Bih.ar and Orissa was 
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I'cccalled for duty at tlie Agricultural College, Sabour, 
before the completion of his course. The remaining two 
students (a Government stipendiary from the Travancore 
State and a private student from Madras) continued their 
course. 

A private student from Madras was admitted to the 
post-graduate course in Economic Botany on 1st October 
1912. 

The Entomological and Mycological collector deputed by 
the Agricultural Department of Bihar and Orissa, and 
referred to in last year’s report-, was under training in the 
Mj'cological Section until August 17th, 1912, when his 
course was terminated as he was found unfit for further 
training. 

In the Entomological Section, the student deputed by 
the Department of Agriculture, Travancore, continued his 
training, and a student deputed by the Assam Department 
of Agriculture was admitted on November 1st, 1912, to the 
post-graduate course. An Agricultural Assistant of the 
School of Agriculture, Giza, deputed by the Egyptian 
Government, was given three months’ ti’aining in practical 
Entomology. 

Besides the regular students mentioned above, the 
following visitors to the Institute worked in the Entomolo- 
gical Laboratory during the year ; — 

Dr. L. H. Gough, Entomologist to the Department 
of Agriculture, Egypt, in September 1912, in 
connection with the boll-worm parasite. 

Mr. A. Alfieri of the ICh'edivial Agricultural 
Society of Cairo from July to September 
1912, in connection with the holl-worm 
parasite. 

Lala Bishember Das, Assistant Professor of Biolog 3 ^ 
Government College, Lahore, from October 
to December 1912. 

Lala Madan Mohan Lai, Assistant Professor of 
Entomology, Agricultural College, Lyallpur, 
for three weeks during October 1912. 
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The Entomological Assistant of Baroda came to Pusa 
in April 1913 to discuss the programme of his work for the 
ensuing year. The Weaving Expert to the Government of 
Bengal and tlie Principal of the Weaving School, Benares, 
inspected the work of the Silk-House at Pusa. 

A course of instruction in identification, breeding and 
general observation of Stegomyia was given by the Imperial 
Pathological Entomologist in July 1912 to Medical Officers 
engaged in the “ Stegomyia Survey.” 

A probationary research Assistant under the Agricul- 
tural Chemist to the Punjab Government was deputed to 
this Institute to undergo training for one year in Bacterio- 
logical methods. He joined the Bacteriological Section on 
13th August 1912. 

As the existence of facilities at Pusa for post-graduate 
study becomes known, there is a steadily increasing number 
of enquiries concerning them, and towards the end of the 
year under report several' applications for admission wore 
received from private students. Every encouragement is 
given to sncli students, and it is lioped that the thorough 
training they can obtain at Pusa will enable them, on leav- 
ing, to secure remunerative employment in the special lines 
they have taken. 

During the j'^ear under report, 19 students attended the 
sliort courses — ^tbrea in “ Cattle management,” nine in 
“ Sericulture ” and seven in “ Lac cultivation.” Most of 
these students came from the Native States of Travancore, 
Bhopal, Karauli and Mysore. 


HI. — Publications. 

Pi/hlicaiiotis . — The issue of the Journal, Memoirs 
and Bulletins was continued. The demand for the Journal 
and Bulletins, which deal in a popular way with matters 
of practical interest, is steadily increasing. The Depart- 
ment published, during the j'ear, 19 Memoirs and 6 
Bulletins; against 14 Memoirs and 4 Bulletins in the 
previous year. The Provincial Departments continue to 
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supply an increasing number of contributions for these 
publications. 

The first bacteriological memoir was published during 
the year, tlie section Jiaving been comparatively recently 
organised. 

A Veterinary Series was added to the scientific memoirs 
of this Department during the year under review, and three 
issues were jmblishcd during the year. Two more are in 
the press. This series of memoirs is open to receive papers 
from all members of the Civil Veterinary Department and 
other workers in Vetcrinaiy Science in India. It has also 
been decided to publish as Bulletins of this Institute, 
veterinary papers which are iinsnited for publication in 
the Agricultural Journal of India or in the veterinary 
scries of scientific memoirs. One such was published as 
Bulletin No. 32, 

The Government of India have sanctioned a permanent 
aimunl grant of I?s. 29,000 for the agricultural and 
veterinary publications issued by the Imperial Depart- 
ment of Agriculture. As a result of the expansion of 
departments and the gi’cater experience on the part of the 
staff, the number of publications continues to increase and 
it has been necessary to exercise the greatest economy in 
connection with publications. 

IV. — General Administration. 

Bvildinrjs and Works . — During the year under report 
the Government of India sanctioned the construction of 
two additional bungalows for European officers, the exten- 
sion of the library and the extension of the Director’s office 
building. A proposal to install electric lights and fans in 
the European bungalows and the Guest House at Pusa, and 
to work the farm machinery electrically, is under 
consideration. 

TAhrary . — The third edition of the catalogue of the 
library is under preparation. The library is rapidly be- 
coming overcrowded, and during the year over a thousand 
volumes have been added, besides several foreign bulletins, 
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memoirs, reports, etc. An ever-incretasing number of agri- 
cultural publications is received in exchange from all parts 
of the world. 

Pvsa Middle English School . — In November 1912, a 
Government Middle English School was established within 
the Pusa Estate for the education of the children of the 
subordinate staff of the Institute. The school is also open 
to the public in the surrounding villages. Plans and esti- 
inates for the school building and for quarters for teachers, 
are under the consideration of the Government of Bihar and 
Orissa, and the school is at present located in temporary 
quarters. As the Middle English School does not meet 
the requirements of the staff at Pusa, proposals have 
been submitted to the Government of India for raising tlie 
present school to the status of a High School and also for 
the establishment of a Girls’ School at Pusa. 

General Health of the Station . — The general health of 
the station during the year under report was, on the whole, 
very good. Medical relief was afforded to 8,538 new cases 
of which 8,333 were treated in the out-patients’ department 
of the hospital and 205 were admitted as indoor patients. 
One hundred and eighty-three cases amongst European 
officers and their families were attended to. The daily 
average number of patients treated was 52’73 outdoor and 
9 64 indoor. 

Three deaths occurred in hospital, one from Debility 
(old age), one from Empyema and one from Malarial 
Cachexia. 

An epidemic of cholera, which broke out in the villages 
in the immediate vicinity of Pusa during the months of 
April, May, and June, tlircatencd to be a source of great 
danger. The disease entered the Estate during the earlier 
part of the outbreak and one man was attacked, but 
recovered. Immediate and successful measures were 
adopted, including the thorough cleansing and disinfection 
of all the wells on the Estate, to prevent the spread of the 
disease. 



8 


BEPOUT OF THE AOBICULTUEAL KESEABCII 


One hundred and forty-one surgical operations were 
l^erformed, of whicli thirty were major, and one hundred 
and eleven minor. 

The number of Estate cases treated for malarial fever 
was considerably less than during the previous year; this 
was most probably due to the fact that the inhabitants 
were moi’e willing than heretofore to take quinine pro- 
phylactically towards the close of the monsoon. 

Eleven primary vaccinations and five re-vaccinations 
were performed during the early part of the year. 

Lieutenant-Colonel F. J. Drury, I.M.S., Inspector- 
General of Civil Hospitals, Bihar and Orissa, visited Pusa 
on the 7th December 1912 and inspected the Hospital and 
the medical arrangements. He has recommended the 
addition of a Female Ward to the Hospital, and pi'oposals 
for its construction are under consideration. The Govern- 
ment of India have recently sanctioned the appointment 
of a midwife to be attached to the Hospital. 


V. — Accounts. 


Tlie total expenditure during the financial year 1912-13 
was Rs. 4,00,077 as under : — 


Its. 

Oliico of the Agricultarnl Adviser to llic 
Government of India and Director of the 


Institute 

. 1,43,509 

Chemical Section .... 

. 34,828 

Mycologicnl Section .... 

. 39,050 

Entomological Section 

. 30,914 

Pathological Entomological Section . 

. 20,041 

Botanical Section .... 

. 30,099 

Bacteriological Section 

. ^3,783 

Agricultural Section 

. 58,053 

Total . 

. 4,00,077 


The above amount of Rs. 4,00,077 included expenditure 
under the special grant of Rs. 10,000 placed at the disposal 
of the Agricultural Adviser for special Agricultural 
Experiments. 
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The principal items of expenditure under this special 
grant were as under : — 


ll.s. 

(1) Expi'i'iniontal (-(ittuii cultiratioii f(ni- 

ihiotcil by Hie riiiprrial Colbm 
Spt’ciali.st ...... 2.(100 

(2) (.’<ititi'ibu(iu)i inwards tlit* pay iif llii‘ Flax 

Expert cng.agod l»y Ibc llilmr I’laiilors’ 

A.ssoeiatuiii for 10I2-10 . . . ‘J.TnO 

(0) I’Hrolia.se of sjtpfial agriciiltiintl iiii]>Ii'- 

iiiPiitK and niiudiiiioiy .... 2,210 

(■1) Xalipc'iro pxiu'rinicnt*: oarriod on by the 

Imperial Agrieultiinil Cliemisl . 080 

(o) Poultry Experiineiits at P«s:i . . .1.210 

The budget of the Agricultural Adviser also includes a 
grant of Rs. 1,10,000 for meeting the expenditure for three 
years from 1011-12 in connection with the engagement of 
Mr. \V. Hulme as Sugar Engineer in the Enited Provinces 
for the development of the Indian Sugar Industry; and a 
grant of Rs. If), 000 for jmyment to the Indian Tea Associa- 
tion as a graut-in-aid. 

In March last, the flovcrnmont of India piovi.siunaliy 
allotted, out of the surplus of Imperial Revenue, a sum of 
Rs. (50,000 for improvements conneeteil with the Pusa 
Instilulc. This special grant will he mainly utilised for 
the i)urcha.se of steam cultivating machinery and labour- 
saving api)Iiancc.s, the c.xten.sion of the liltrary, the 
development of the fruit work at Qiicttn, tlie testing of 
milling and baking qualities of wheats, bacteriological 
investigations in connection %vitli rice cultivation, tlic 
demonstration of improved luelbods of saltpetre refining, 
tlie cnnsLnictlon of a potcnltnrc-honsc for mycological 
investigations and other minor improvements. 

The gross receipts during the year by sale of farm 
jiroduce, milk, and other misccllniicous articles, amounted to 
Rs. 14,003 as against. Rs. 0,45.') of the ])rccodiug year. 


VI. — Vi.siTonR. 

The Ilon’blc Sir Cliarlcs Stuart IJaylcy, K.C.S.I., 
I.S.O., Lieutenant-Governor of Riliar and Orissa, visited 
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the Institute on the 31st January 1913. His Honour took 
this oijportunity to invest Mr. Bernard Coventry with the 
insignia of the “ C.I.E.” and to present the Kaisar-i-Uind 
Gold Medal for public service in India, to Mrs. Howard, 
M.A., Personal Assistant to the ImiJerial Economic Botan- 
ist. His Honour was accompanied by Lady Bayley and the 
Private Secretary, and the party included the Hon’ble Mr. 

E. V. Levinge, C.S.I., Member of the Board of Revenue; 
the Hon’ble Mr. H. LeMesuriei*, C.S.I., C.I.E., Chief Secre- 
tary to the Government of Bihar and Orissa; the Hon’ble 
Mr. F. N. Fischer, I.C.S., Commissioner, Tirhut Division; 
Mr. W. B. Heycock, I.C.S., Director of Agriculture, Bihar 
and Orissa; and Mr. A. II. Vernede; I.C.S., Collector of 
Darbhanga. 

During the 3 'ear under report the Hon’ble Sir Harcourt 
Butler, K.C.S.I., Member-in-Charge of the Education 
Department of the Government of India; Sir Krishna 
Gobinda Gupta, K.C.S.I., Member of the Secretary of 
State’s Council; Mr. H. N. Ridley, C.M.G., M.A., F.R.S., 

F. L.S., F.R.H.S., retired Director of Gardens, Singapore, 
and many others, also visited the Institute. 
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REPORT OF THE IMPERIAL AGRICULTURIST 
(S. Milligan, M.A., B.Sc.) 

I. — ^Administration and Tours. 

Charge . — I held cluarge of the section tliroughout the 
year with the exception of one month spent on iirivilege 
leave in September. 

Sn’permmevaTH EstahUshment . — None of the Super- 
numerary Establishment have worked under me during the 
year, 

Mr. G. D. Mehta, Supernumerary Agriculturist, who 
was on deputation under the Government of Bombay, is 
now under training in the Central Provinces. 

Mr. N. S. McGowan, Supernumerary Agriculturist, is 
working as Deputy Director of Agriculture, Bihar and 
Orissa, from 23rd February 1912, 

Mr. T. Gilbert, Supernumerary Agriculturist, is at 
present working under the Bombay Government. 

Staff. — Mr. Judah Hyam continued in charge of the 
breeding herds. He was on privilege leave from 2nd 
January 1013 to 4th February 1913, during which period 
Mr. L. S. Joseph, Vcterinaiy Assistant, acted for him. 

Mr. Mohained Ikrnmuddin held the post of First 
Farm Overseer throughout the year. He has performed 
his many and varied duties satisfactorily. 

Mr, Mohained Ziauddin Hydei’ worked as Second 
Farm Overseer until 15th May 1913, when he left this de- 
partment on transfer to the United Provinces Agricultural 
Department. 

Babu Kshiti Bhusan Mukerji, Senior Ficldman, left 
Pusa on 11th February 1013 on transfer to the Bihar and 
Orissa Agricultural Department. 

Babu Brajraj Mukerji Avas promoted to the post of 
Senior Fieldman from 11th February 1913. 
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'Totiis . — During the year I made several short tours in 
Bihar and conducted the final examinations in Agriculture 
at Coimbatore and Lyallpur in March and April. 

Training . — Three students were instructed in cattle 
breeding. 


II — Farm Cultivation. 

Character of the Season . — ^The rainfall during the year 
amounted to 41-20" (i.c., from 1st May 1912 to SOtli April 
1913) as against 53-49" last j'ear. 

Monsoon rainfall began early and continued normal up 
to the second week in July. The bad eJTects of a prolonged 
break during the latter half of that month were mitigated 
by fairly well distributed rains in August. The Septqm- 
ber and October rainfall was, however, far short of normal. 
J..ate rains in November and February, however, improved 
the rabi crops considerably. The season was thus unsuit- 
able for rice, sugarcane, maize and wheat, but fairly good 
for such crops as sarson, oats, etc. 

Croyfing . — The present double cropping system ap- 
pears to require the application of organic manures at more 
frequent intervals to ensure maximum 3 'ields. During 
the present year owing to the scarcity of rainfall in Sep- 
tember and October no increase was obtained in the wheat 
crop succeeding a green manuring with sunn hemp. The 
manure evidently became available at too late a date to 
a fleet the grain outturn. 

The following crops were grown : — Sugarcane, maize, 
wheat, sarson, gtuir, turnips, oats, gram, linseed, lucerne, 
paddy, mtmg, joar, khesari, oats and peas, arhar, Florida 
velvet beans, sweet potatoes, kvdzv (a Japanese fodder), 
guinea grass, bajra, cowpeas, castor, indigo and jute. 

Experimental Cvltiratiov and Implements . — Suitable 
methods of sowing and inter-cultivating sugarcane and 
maize have been worked out. The most economical spacings 
for these crops are under investigation- Implements 
suitable for inter-cultivation are under ti’ial. A year’s ex- 
perience of the heavier low-lying area has demonstrated the 
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great superiority of revolving harrows and sectional rollers 
over drag-harrows and levelling beams for dealing with 
this class of land- 

The permanent inaniirial exjierimcnls have been con- 
tinued. 

The green manuring cxpcrimenls in collaboration with 
the Imperial Agricultural Bacteriologist have been altered 
in conformity with last year’s experience. 

The me of crude hhari salt for rice. — This salt was 
applied as in last year's experiments in Seplcinbcr, but on 
account of the diyness of the soil had little effect. 

Artificial sprovihuf of .sw/r/f/m/ne. - This practice 
proved useful against the attacks of termites. 

Fodder, — The following fodder crop.s have been under 
observation Guinea grass, lucerne, htdzii. 

TIT.— Live-stcck and PounTitv. 

Breeding Herd. — During the year 13 cows and 22 young 
cattle have been sold. 

Present numbers are : — 

Gown. Ilttllf. Yoniip«tocl. 

89 3 137 

.IS ng.ain$t 7 1 .'i IIS 

tit the KHinc dale lost ^c.^r. 

During the last two years an attempt lias been made 
to train the 5 'oung cows to give milk without the pre.scnco 
of theii' calves. The re.'sHit has been very disappointing 
and the practice has had to be abandoned. 

I'he average milk production of the herd has improved 
considerably owing to a more rigid selection of the cows. 
This year’s additions have been all tested previous to pur- 
chase with regard to their milking qualities. 

Tuhcrcvlin Test. — The milk cows were foi’ the first time 
subjected to the Tuberculin Test by the local Veterinary 
De]iai't,mont. None reacted. 
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Sheep . — The lambing period has been regularized and 
limited with satisfactory results. Crossing with Dhumba 
and half-bred Gorakhjiore Dhumba rams has been con- 
tinued. Two ^ferino rams have been imported for the im- 
provement of the quality of the wool. Some time must 
elapse before results of any value can be obtained. The 
first cross between the Corakhpore and Dhumba breeds, 
however, results in an improved mutton sheep. Corakhpore 
ewes arc still used as the female parents in these experi- 
ments. 

Poultry . — The three breeds, White Wyandotte, Hull 
Orjjington and Chittagong, having proved the hardiest and 
best generally of the large number of varieties tried at 
Pusa, it has been decided to maintain these and tiic 
Mammoth llronzc Turkeys on ccitain of the I'rovincial 
tarms and they are being distributed accordingly; new 
blond will be supplied from Kngland when nccei«saiy. The 
only breed maintained at Pn.sa in the immediate future 
will be the null' Orpingtoms, 

TV. — Pastdrks. 

Pastures . — A great improvement has been made in the 
grazing of both the low-lying and higher pasture areas 
through topping the grasses before seeding time with hay 
mowers and occasionally harrowing down the cattle drop- 
pings. The effect of rolling, except on newly laid out pas- 
tures, is slight. 

The economics of laying land down to pasture are being 
studied. A collection of the more valuable indigenous pas- 
ture gras.«es has been made. These arc at present being 
grown as pure cultures. 

y. — C learing and Levelling. 

Clearing and Levelling . — Thirty acres of land in the 
low-lying brick-field area have been reclaimed. A con- 
siderable amount of levelling has been done in the more 
suitable fields with a view to increasing the experimental 
area which is at present very inadequate. 
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VI. — Programme of work for 1913-14. 

Permanent PJxperiments. — ^Thcse experiments will be 
continued. In the low-lying area gram will be substituted 
for arhar in the leguminous rotation on account of the 
liability of the latter crop to suffer from waterlogging in 
the rains. In the higher area gram will be alternated with 
arhar. To the green manuring series a plot will be added 
in which sujierphosphate is applied to the green manure. 

A special study of the maintenance of soil fertility 
under a double and single cropping rotation will be made. 

Field experiments on green manuring in collaboration 
with the Imperial Agricultural Bacteriologist will be con- 
tinued. 

New Crops. — A special area is being prepared for the 
trial of new crops. 

Cultivation. — Special attention will be paid to the 
improvement of methods of cultivation of the sugarcane 
crop, including subsoiling and the improvement of local 
drainage. 

New methods of dealing with heavy soils will be tried. 

The improvement of the methods of renewing pastiu'es 
is under trial and will be continued. 

Breeding. — (a) Cattle . — The improvement in the milk 
yield of the Montgomeiy herd by selective breeding will bo 
continued. 

(t) Sheep. — The breeding experiments ai’o being conti- 
nued. The value of the Merino rams as sires for crossing 
is being tested. 

General . — It is expected that the remaining unculti- 
vated arable area will bo reclaimed this year. 
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RKPORT OF THE IMPERIAL AGRICULTURAL 
CHEMIST 

(J. Walter Leather, V.D., Pii.D., F.I.C.) 

I.— Administration and Tours. 

Charge. — ^I'his section was in the charge of myself 
during the whole year. 

Establishment.— 'Mr. H. E. Annett, Supernumerary 
Agricultural Chemist, continued to oHiciatc as Agricultural 
Chemist, Punjab, until November when he proceeded on 
one year and nineteen days’ privilege leave and study leave, 
and has therefore liccn absent during the whole year. 

Mr. Bhailal Motibhai Amin, third assistant, continued 
on deputation at the Sirscah Indigo Research Station 
until April 30th, when this station was closed and he re- 
joined his appointment in this section. 

Mr. A. V. Iyer, fourth assistant, was appointed Assist- 
ant Agricultural Chemist, Bihar and Orissa, on 3rd Nov- 
ember 1912. Mr. Lelc was appointed in his place. 

B.Tbu Narendra Nath Mitra. M.Sc., an assistant, was 
appointed demonstrator in Chemistry at the Thomason 
Engineering College, Roorkce, on 2nd Januarj* 1913. 

Babu Nirmal Chandra Bose, M.Sc., who was appointed 
in a temporary vacancy for three months, was appointed 
an assistant in the Bacteriological Section. 

Tlie vacancies which occurred during the year have ■ 
been filled up by the ajipointincnts of Babus Phani Bhusan 
Sanyal, M.Sc., and Har Dyal Singh, B.Sc., ns junior 
assistants. 

It is naturally eminently satisfactory to find that there 
is such a constant demand for the services of assistants 
from this section, and this fact at the same time markedly 
assists reernitmont, but on the other hand it means that of 
the establishment of eight assistants several are always 
merely under training and of no use for the general work 
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of the section, ranch less for research work. I desire to 
place on record my appreciation of the good services ren- 
dered by all, both the gazetted and non-gazetted officers, 
each of whom has evinced an exemplar}'^ interest in his 
special duty. 

Tours . — The following tours were made by myself : — 

1. July 1012. To Assam to advise the Scientific Officer 

of the Indian Tea Association regarding the 
fitting of the new laboratories. 

2. August and November 1912. To Cawnpore and 

Orai in order to test a new method of deter- 
mining soil moisture. 

3. November 1912. To Marhowrah Sugar Factory to 

test a filter press. 

4. February and March 1913. To conduct tests of 

sugarcane at the Parsa Factory. 

5. March 1913. To the Muttra District to inspect 

the land included in the Nuh Jheel Project. 

0. April 1913. To Cawnpore to test the effect of ex- 
plosives on Usar laud. 

7. April to May 1913. To Peshawar to test sugar- 
beets. 


II. — Education. 

Training . — Five students have been under instruction 
during the year. Of these one Government stipendiary 
and one private student resigned; one Government student 
was recalled for duty at the Agricultural College, Sabour, 
at the end of his first year’s course, and the remaining two 
students are continuing their courses. 

III. — Meteorology. 

In addition to the usual data which are recorded daily 
on behalf of the Meteorological Department, records of {a) 
evaporation, {h) soil temperature, (c) drainage, and (d) pres- 
sure hjy means of a b-arogi-aph have been maintained. 

P 
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The records of eva'poration from a plain loater surface, 
after being maintained for about three years, Trere con- 
cluded during the past year because it seemed that no use- 
ful object would be served by more extended records. The 
data, together Avith others on the same subject, have been 
published as a Memoir. With the aid of these data, and 
others obtained at Lyallpur by the Irrigation Department, 
an empirical formula was deduced for the calculation of the 
evaporation at any place in India with the aid of the usual 
meteorological data. The accompanying chart illustrates 
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the quantity of water which becomes dissipated per day 
during the year at Pusa, Lyallpur and Madras. It rises to 
a much higher figure at Lyallpur during the hot weather 
than at Pusa or Madras, whilst during the cold weather 
the rate at Madras is higher than either of the other 
stations. The total water evaporated per anTniTn is as 


follows : — 
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These quantities are naturally muoli greater than what 
is lost from agricultural land. At Pusa the records show 
that from fallow soil the annual loss is (approximately) 
28", at Cawnpore 18". Where crops are growing the 
quantities of water which are evaporated and transpired are 
somewhat greater* thoiigb the difference is not large. 

The data regarding soil temperatures now extend over 
two years and tliey will be written up with a view to publica- 
tion. They have shown that at Pusa, with a maximum 
hot weather temperature of, say, 110° F. (43° C.) the fol- 
lowing maxima are realised in fallow soil : — 




“P. 
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1 " from surface . 

, * 

. 109 

430 

2" from surface . 


. 106 

410 

3" from surface . 
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. 102 

390 
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The air temperature of many parts of India rises con- 
siderably above that of Bihar. In the Punjab maximum 
temperatures of 115° to 120° F. (46° — 49° C.) are regularly 
registered for some weeks during the hot season and there 
the upper soil will naturally attain a correspondingly 
higher temperature than has been recorded at Pusa, 

It has recently been shown" bj”- Russell and Hutchinson 
that heating a soil to 122° F. (50° C.) occasions material 
biological changes of a beneficial nature, and that if a soil 
is heated for a sufficiently long time to 40° C. (104° F.) 
similar changes may occur. 

Such soil temperature records therefore become of some 
practical importance. At the same time it must not be for- 
gotteif that not only is this subject a new one and at present 
very imperfectly understood, but also that in any case 
it is only the topmost 3" — 4" which are liable to such 
temperatures, whilst below this depth these biological 
changes are presumably either modified or non-existent. 
Also that the cultivating implements annually cause an 

^Memoirs, DcpaTlment of Affricitlliirc hi India, Olicinicnl Sorios, 
Volnmo IT, No. 2, pacos 12 — 14. 

‘Journal of Agricultural Science, V, pngos 162 — ^220. 

cH 
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intermingling of these various layers or strata; so that con- 
clusions regarding the biological effects of India’s hot 
weather on the soil must be made very guardedly and not in 
the offhand manner that has been in some instances the case. 
It may be assumed as certain that “ hot weather weather- 
ing,” whilst valuable in some cases, will be undesirable in 
others. 

IV. — Soil Problems. 

The records of drainage which are obtained by means of 
the special gauges fully described in the Memoirs* have 
been continued. The nature of the crops grown was 
changed two years ago. On one gauge sann hemp, Crota- 
laria juncea, is grown during the monsoon and removed in 
September as near the end of the rains as may be without, 
however, leaving the land deficient in moisture, after which 
wheat is sown; on another gauge sann hemp is grown during 
the monsoon and allowed to ripen thoroughly when it is 
removed, and this soil then lies fallow. It is too early to 
draw any conclusions, but so far the wheat crop has not 
suffered from want of moisture, whilst the sann hemp on 
the second of these two gauges which is not alternated with 
another crop, already shows some signs of the deterioration 
which is so common where a leguminous crop is grown con- 
tinuously on the same land. The object of the present 
system of cropping is to ascertain whether the marked defi- 
ciency of nitrate in the drainage water, which was noticed 
when the crops were wheat and maize, would be again ex- 
perienced. {Vide Memoir, Volume II, No. 2, pages 31 
et seq.) 

Soil Moisture . — The investigations regarding the 
amounts of water present in Indian soils and the require- 
ments of crops which have been carried out for some 
years by this section, showed the great necessity that exists 
for a rapid method of determining the amount of water 
in soils. The usual one of drying a weighed portion of 
soil in an oven is comparatively very time-absorbing, and 

^ MemoirSf Department of AffricvUure in India^ Chemical Series, 
yolnme I, No. 6, pnd Volume II, No. 2. ' - • 
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consequently some attention has been paid to this question 
during the past three years. Hitherto, however, the object 
has not been successfully attained. Two new methods were 
tried during the past year, but neither was suiBciently 
accurate. 

Water Requirements of Crops . — Duiung the last mon- 
soon season a series of pot-cultures were made in order to 
test the effect of different proportions of water in various 
soils on certain crojis, namely, maize and cotton. It is of 
course well recognised that a too low proportion of moisture 
in a soil will prevent a full development of a jilant, but 
the information available as to what is a too low proportion 
or a too high one for any particular soil and crop is ex- 
tremely scanty, and practically non-existent for India. 
Moreover, as was to be expected, the effect of a low propor- 
tion in a particular soil A'aried with the crop. Whilst some 
interesting information was obtained by the pot-cultures, it 
seemed very doubtful whether this method is suitable for 
the proper solution of the enquiry; the work will probably 
have to be undertaken in the field. 

Usar Soil . — In January I was requested by the Chief 
Engineer, Irrigation Branch, Public Works Department, 
United Provinces, to examine some land in the Muttra 
District which it has been proposed to bring under ii’riga- 
tion, and to report as to the probability of it becoming 
saline. 

The tract is a section of JcJiadir land on the Jumna, 
and the proposal includes the regulated admission of river 
water annually for irrigation purposes and its subsequent 
removal by drainage. Although the wells in the neigh- 
bourhood are frequently saline, the soil of this tract is 
generally very free from any contamination. Tests made 
on specimens which appeared likely to contain usar salts, 
showed that these consist of sulphate and chloride only, 
whilst the more l\armful carbonate is absent. Moreover, 
the soil is very open and easily drained. There was no 
indication that if the project were carried through harm- 
ful results would follow. 
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The Use of Explosives in Agriculture. — 3'or some short 
time past the use of dyimmitc or other similar explosive, 
for the breaking up of “ hard pan ■ or the removal of tree 
stumps, has bcoJi recommended in the }>ross. It is a subject 
which naturally lends itself to copy," but should be ap- 
proached with some little consideration. Kxperiments 
have been made at Cawnporc aufl at Pu.sa by myself in col- 
lalmration with the Chief Chemical Examiner. Ordnance 
CciJartment, and the Deputy Director of Agriculture, 
Central Circle, United J’rovina's. and a i.eparate lejiort 
will be made. In any case thc.se experiment.^ will have to be 
considered preliminary, but it may here be suitably re- 
marked that these explosives arc comparatively expensive 
in India at present; also that, whilst it is possible to ascer- 
tain immediately to a limited extent what the nature of 
the effect of the explosive lia,s been in any particular case, 
its agricultural value can only be .sub.sctjuontly ascertained 
by the growth of t.ree.s or crops on the land. IJence in any 
case It will only be pos.siblc to aj)])raisc correctly the finan- 
cial aspect after the lapse of several years. 

V. — S.VLTPETRE. 

After the failure which was referred to in last year's 
report, a test was made on a smali scale with a filter-press. 
This press, wliich was borrowed locally, Avas not only small, 
but was imperfect in several of its parts. It was, however, 
sufliciently well repaii'cd to te.st the jirobability of such a 
press being useful, and having shown considerable promise, 
a large sized one was ordered from Europe. This is expect- 
ed to arrive short!)', and further experiments Avill then be 
made. In the meantime the salt “ systems ’’ Avhich are in- 
A^olvcd, are being Avorked out by Jlabii Jatindra Nath 
Mukerjee, the assistant avIio is in charge of this Avork. 

* 

VI. — Sugar. 

Date Palm Sugar . — OAving to Mr. Annett’s absence no 
further AA'ork on this subject has been done, but the infor- 
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inution Avliich he collected during the two preceding sea- 
sons was published during tlic current year as a Memoir.’ 

Gone Svyar. — As mentioned in my last report, tests had 
been made over two seasons of the experimental error which 
is involved when a “sample” of cane is taken from a 
field or i>]ot of this crop. Dr. Walker, the Director General 
of Observatories, very kindly examined the results which I 
had obtained, and acting on suggestions which he made 
to me, a third series of tests were carried out during the 
past season. These resulted in more defiuite information 
and showed clearly what the probable error is when the 
sample is taken by certain mctliods. The matter has been 
put together for publication as a Memoir and is now in the 
press. 

Sugar Beet . — Reference was made in my last annual 
report to the fact that some \'cry good specimens of sugar 
beet had been grown at Pc.shaAvar by Mr. Robertson Brown, 
the Superintendent of Farms. This year I took apparatus 
to Peshawar and tested the fresh roots, which is naturally 
more satisfactory than testing them at Pnsa after a long 
railway journey. A considerable number of individual 
roots were tested, as also average samples of 100 roots each 
from each field. A good deal of variation in size and quality 
was met with among individual roots, the percentage of 
sucrose varying from U-O to 20-0. The average samples 
tested 15*8 per cent, and 15’3 per cent, sucrose respectively, 
thus showing conclusively that this crop can be successfully 
cultivated in that part of India. The above percentage of 
sugar is materially bettei’ than some of the initial crops 
which were raised in San Francisco when the industry was 
first started there. I understand that the experiments will 
be extended considerably during the 23rcscnt year. There 
can be no doubt that this crojj possesses great potentialities. 

VII.— Milk. 

Reference was made in last year's report to a series of 
tests, which was being made in conjunction with my col- 

* .VfnioiV*, Itrpartmenl »/ Agricultuie in Iniiiu, blK-miciii Sorics. 
Vohimo II, No. 6. 
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league Mr. Dobbs, of the quantity and coinjjosition of flio 
milk of the Montgomery herd that is jnaintaiuod here. 
The work was continued in the autuin!) and it is proimsed 
to publish the records short!}'. 

VIII. — PnoouAMMi: or WORK ron 1013-14. 

Major subjects : — 

1. Investigations of the availabihty of plant food in 
soils will be continued. 

2. E.vperiinents on possible improvements in the re- 
fining of saltpetre will be continued. 

3. The variations of certain j)hysii‘al and chemical jiro- 
pertics of individual .seeds of the same plant arc being c.v- 
ainincd. 

4. The records of the amount and nature of drainage 
water from fallow land and from land under crops are 
maintained. 

Minor subjects : — 

5. An attempt is bcing'inadc to ascertain the nature of 
the hydration of clay in soil. 

6. The permeability of soils to water is being studied. 

7. The relation of moisture in cereal grains to weevil 
attacks and the manner of absorption of certain insecti- 
cides is being examined in collaboration with the Imperial 
Entomologist. 

Education . — This requires no special comment and will 
be conducted according to the lines laid down. 

IX. — Publications. 

The following have been published ; — 

1. 'flip 'Datp Sugar Indnstrj- in Bengal. H. E. Annotl. 

Mem. Dept, of Agri. in Indio, Clicin. Ser., Tol. II, No. C. 

2. Evaporation from a Plain tVntor Surface. .T. ITnllcr 

Loatlior. Mem. Dept, of Agri. in India, Clioiii. Ser., 
Tol. Ill, No. 1. 
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'I'lu' Exjiprinioiiltil Error in Sniiii)Hi){» Siigfarcnno. J. 
AViiHcr Jjpntlier. Dept, oj Agri. in India, Clicin 

Spv., Yol. Ill, Jso. 4 (ill f/ic prcfs). 
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REPORT OF THE IMPERIAL ECONOMIC 
BOTANIST 

(A. Howard, M.A., A.B.C.S., F.L.S.) 

I. — Teaching, Training and Staff. 

Charge . — I held charge of the section at Pusa during 
tlie year under review till April 28th, when I took six 
months’ combined leave. The Second Assistant, Maulvi 
Abdur Rahman Khan, was placed in charge of the current 
work of the section at Pusa, and the Third Assistant, 
Munshi Ijaz Husain, was placed in charge at Quetta dur- 
ing my absence. 

Students . — One advanced student from the Madras 
Agricultural College worked in the section from October 
1st, 1912, to the end of April 1913. He has, I understand, 
since obtained an appointment at Coimbatore in the Pro- 
vincial Agricultural Department. 

Staff . — The work of the staff continues to be satis- 
factory. The Second Assistant has done excellent work 
at Pusa while the Third Assistant at Quetta has done well. 
The two fieldmen, Sarup Singh and Ram Pershad, and the 
clerk, Babu Ram Nechhawar Lai, worked Avell during the 
year. 


II. — Wheat Investigations. 

The wheat investigations continue to extend and during 
the past year results of considerable value have been 
obtained. 


Distribution of Pusa Wheats in India. 

The growth of Pusa wheats in the various wheat-grow- 
ing tracts of India has now emerged from the experimental 
stage and the distribution of seed is in progress on a large 
scale in Bihar, the United Provinces, Central Provinces 
and, to a limited extent, in the harani tracts of the Punjab. 
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Extensive seed farms for tbe growth of these wheats are 
now in working order and high grade seed, true to type, is 
being supplied in large quantities to the public. 

The preliminary Avork relating to the improvement of 
the Indian wheat crop need only be referred to very briefly. 
One of the first practical results of the wheat investiga- 
tions at Pusa Avas the demonstration of the fact that varie- 
ties Avith milling and baking qualities, similar to those of 
the best AA'heats on the English market, could be grown in 
Bihar under harmii conditions. By the application of 
modern methods of selection and hybridization these high 
grain qualities AA^ere successfully combined Avith high yield- 
ing power, nist-resistance and strong straAv so that Avheats 
were found which gave, on land in fair cultivation, up- 
wards of 2,500 lbs. of grain to the acre without irrigation. 
The milling and baking tests connected Avith this Avork 
AA'ere carried out in England by Mr. A. E. Humphries, a 
past President of tlie Incorporated Society of Britisli and 
Irish Millers and a well-knoAvn authority on these ques- 
tions. Mr. Humphries reported that the Pusa wheats Avere 
a great advance on those exported from India and behaved 
in the mill and bakehouse like Manitoba spring Avheats, 
AA’hich are in greatest demand for bread making in England 
and which command the highest prices on the Home mar- 
kets, At the same time enquiries Avere made in India 
itself as to the suitabilitj'^ of the new wheats as food for the 
people. In all cases both culth’^ators, landholdei’s and the 
educated community preferred for their OAvn food the Pusa 
Avlieats to those ordinarily groAvn in India. 

The next step Avas to determine whether or not grain 
quality Avould be affected by groAving these Avheats in differ- 
ent localities in India and particularly under canal irriga- 
tion. In collaboration Avith Mr. Leake and with the assist- 
ance of a large number of officers of the Agricultural 
Department this work has been undertaken and the same 
Avheat has been groAvn for several years at a large number 
of stations in the A’arious wheat tracts and the samples 
have been tested by Mr. Humphries in England. The fact 
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has been demonstrated that wheats of first-rate quality can 
be growTi under canal irrigation on the alluvium and also 
on the black cotton soils of Peninsular India. 

During the past year the earlier results have received 
important confirmation. Pusa wheat grown in the Indus 
valley and on the black cotton soils has given better results 
in the mill and bakehouse than the same variety grown 
at Pusa. The general results are summed up in Mr. 
Humphries’ last report as follows : — 

“ It has again been demonstrated that wheats of the 
highest class can be grown in India on several kinds of soil, 
and on land which has been irrigated. It has been shown 
that the high excellence of qufility possessed by wheats 
grown at Pusa in previous seasons was not due to environ- 
ment or agricultural practice, for the same varieties of 
wheat have yielded still better results elsewhere. It is 
interesting to note that this high excellence of quality was 
found existing in wheats indigenous to India, and that in 
the Pusa Nursery varieties, the progeny appear to possess 
intact the great strength of the strong parents. I have no 
doubt that any or all of the wheats tested will realize, some 
at once, some later, relatively higher prices on our markets 
than the existing Indian wheats of commerce. If these 
new varieties yield no more grain and straw per acre than 
those ordinarily grown, their extended distribution as seed 
is desirable; if, in addition, the new varieties will yield 
greater quantities of grain and straw than those ordinarily 
grown, the position of the Indian grower will be greatly 
improved, and tlie propagation of tlie new kinds should be 
pressed forward.” 

The most important feature of this last series of tests 
was the superiority, in the mill and bakehouse, of the sam- 
ples of Pusa 12 from three stations in the Indus valley 
(Lyallpur, Mirpurkhas and Gurdaspur) over those grown in 
the Ganges valley. The significance of these results lies in 
the fact that high gi’ain quality can be obtained in all the 
great wheat-growing tracts of India including the Punjab 
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and the black cotton soils of Peninsular India, both under 
dry and irrigated conditions. This is an important matter 
and one which must be considered in all schemes of wheat 
improvement. There is no longer any reason why (now 
that it has been shown that yield and quality can be com- 
bined in the same wheat) the distribution of poor quality 
wheats should be continued. 

The attention of the wheat trade at Home has been 
draivn to the work in progress on the improvement of 
Indian wheat. A meeting was arranged this summer by 
Mr. Humphries at Weybridge with Mr. Petrie, the London 
Manager of Messrs. Ralli Brothers, when samples of Pusa 
12, grown at the various stations in the Indo-Gangetic 
plain and on the black cotton soils of Peninsular India, 
were exhibited. The loaves obtained from this wheat were 
also shown side by side with those produced from the grade 
knoivn as Choice White Karachi and No. 2 Northern (Mani- 
toba). The loaves from Pusa 12 were almost identical with 
those from No. 2 Northern and were a great improvement 
on those obtained from Choice White Karachi flour. The 
ojDportunity was taken of obtaining Mr. Petrie’s advice as 
to the best means of disposing of these wheats on the Home 
markets and of establisliing the reinitation of a grade of 
Indian wheat with superior quality. In addition, a sam- 
ple of Pusa 4, grown on the Hatliowrie Estate in Bihar in 
1912-13, was exhibited at Mark Lane at a recent meeting 
of the Council of the Incorporated Association of British 
and Irish Millers where the wheat attracted a considerable 
amount of attention. 

The present position of the cultivation of the Pusa 
wheats in the various wheat-growing tracts of India must 
now be considered. The work is being carried out by 
many officers of the Agricultural Department and the 
details given below have been obtained, partly from the 
publications and reports issued in the various provinces 
and partly by correspondence. 

United Provinces . — The first experiments with Pusa 
•\vheats in these Provinces were made in the Botanical area 
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at Cawnpore by Mr. Leake, who showed for several years 
that fine samples could be grown under canal irrigation 
using far less water for the purpose than is ordinarily 
given to wheat. During the progress of this work 
at Cawnpore, the Allahabad Exhibition took place and at 
the Agricultural Conference which was held in connection 
with the Exhibition the Pusa wheats were shown. As a 
result, the Manager of the Court of Wards’ Estates in the 
District of Kheri, Mr. Hoskins, became interested in the 
matter and some of the new wheats were grown success- 
fully bj"^ his tenants in the season 1911-12. The results 
obtained from these various experiments led to a demand 
for seed. As the land available for wheat in the Botanical 
area at Cawnpore was not sufficient for seed-growing pur- 
poses, it was decided by Mr. Leake to utilize about 100 
acres of the new farm at Kalai, near Aligarh, for the pur- 
pose of growing seed for distribution. The first crop was 
grcwn in the season 1912-13 and the yields of the various 
wheats over large areas are given below. Mr, Leake states 
that there was a failure of the canal and consequently some 
damage by white-ants, and that these facts must be con- 
sidered in judging the outturns. 


Yield of Pusa wheats at Kalai near Aligarh, 1912-13. 


Name. 

Tield in lbs. per acre. 

Pusa 1*2 . 

a, 214 

Pusa IX A i . 

2,050 

Pusa 101 . 

2,010 

Pusa 4 . . . . 

1,928 

Pusa 110 . 

1,846 

Pusa IX E 9 . 

1,702 

Pusa 8 .... . 

1,640 


Trials were also carried out at the farms at Partabgarh 
and Benares where the following returns were obtained by 
Mr. Sharma, the Assistant Director of Agriculture 
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Yield of Pusa wheats at Partahgarh and Benares, 19J2-13. 


Nnmo. 

Yield in lbs. per acre. 

Pusa 12 . 



2,020 ■) 

Pusa 8 

. 


1,9C0 i-Parlabgarh. 

Pusa lOG . 

. 

■ 

1,928 ) 

Pu“a 1 2 . 




Pusa lOG . 

• • 


1,85G f- Benares. 

Pusa 8 

. 

‘i 

1,760 J 


The results obtained on the various Court of Wards’ 
Estates were also successful, particularly on the Kheri 
estates. The season was not favourable to wheat, due to 
a prolonged drought and scarcity of irrigation water, fol- 
lowed by high winds and storms in Febniary and March. 
Both Pusa 8 and Pusa 12 did well with the small amount 
of water the wells could supplj% and being strong-strawed 
wheats stood up while the surrounding crops were laid by 
the storms. 

The distribution of seed in this Province is being taken 
up energetically bj-^ the Agricultural Department. In the 
Central Circle, Mr. Burt, the Deputy Director, has issued 
seed for about 1,800 acres, largely to Co-operative Societies 
and Court of Wards’ Estates. A large demand for seed 
has also arisen in the Eastern Circle as Avell as in the sub- 
montane tracts and a good deal of seed has been distributed 
in these areas. More, however, could have been distributed 
had seed been available, but in spite of a considerable 
amount being supplied by the seed farm at Dholi, near 
Pusa, the supply was not equal to the demand and the later 
indents could not be mot. A large amount of seed, suffi- 
cient for all demands, should, however, be available in the 
Province next harvest. 

Punjal ). — ^During the past rahi season an extended trial 
of one of the Pusa wheats (No. 12) has been carried out by 
Mr. Southern, the Deputy Director of Agriculture, at the 
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Gurdaspur Experiment Station. The object of the trial 
was to compare the behaviour of this white wheat with 
high grain quality, with Punjab Type 13, a low grade red 
wheat which was found to be the best yielder of the local 
kinds. The trials were in duplicate on plots from two to 
three acres in area and the yields obtained are given in the 
following table : — 


Trial of Pusa 12 and Pitnjah 13 at Gurdaspur, 1912-13. 


Nnmp. 

Yield in lbs. per ncri* 

Fnea 12 . 

. . i 

i 1,570 

Punjab 13 

• • 1 

1,101 

Pusa 12 . 

• • 

1 .OHO 

Punjab 1.3 

• 

1,081 


The season was an unfavourable one for wheat. The 
monsoon ceased in August and no more rain fell before 
sowing time. After a single day’s rain in November, there 
was a long drought, the Christmas rain failed and the crops 
were drjnng up when the storms of February 'and March 
improved matters. Hot winds in April, however, ripened 
off the crop too rapidly and the local variety was poor and 
shrivelled. Pusa 12, however, gave a verj' good uniform 
sample in spite of the xinfavourable conditions and a good 
yield. This is the second time Pusa 12 has done well at 
Gurdaspur. Seed of this wheat is now being sold to zemin- 
dars in the barani tracts and it will be interesting to know 
their experience with this variety. 

Pusa 12 has also been grown under can<al irrigation by 
the tenants of the Lyallpur farm who obtained 1,744 lbs. of 
grain to the acre. The grain is of superior qualit}'^ and it 
is probable that this wheat will do well wlien tried by tlie 
cultivators of the Chenab Colony. 
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Bihar . — The main lines of progress in Bihar during 
the past year relate to the organisation of seed farms and 
the supply to the public of well-grown seed, true to t 3 T)e, at 
a reasonable price. 

In connection with the Bihar Planters’ Association an 
arrangement has been made with Mr. Edward Danby to 
grow a large area of Pusa wheats on the Dholi and Bowar- 
rah estates near Pusa so that a large amount of good seed 
will be available. This arrangement has been carried out 
successfully and about 600 acres of wheat were grown in 
the rdbi season of 1912-13. Care was taken to rogue the 
plots, to keep the various kinds separate and to sell for seed 
only dressed grain of a high grade. The price charged was 
one rupee per maund above local bazaar rates and the whole 
seed supply was sold off at once immediately after harvest. 
Orders for upwards of 1,000 maunds could not be filled. 
These arrangements are being continued and during the 
present wheat season about 700 acres have been put down 
for seed wheat on these estates. The advantages of this 
method of seed supply are obvious. The expansion of the 
work is ensured at practically no cost to Government and 
the estates where the crop is grown to perfection for seed 
serve as useful demonstration areas to all interested in 
wheat growing. Further, the profits obtained by the estates 
should attract the attention of cultivators and zemindars to 
the advantages, to all concerned, which follow from a supply 
of good seed. 

The returns obtained on this seed farm over large areas 
are given in the table below. The season was not favour- 
able to wheat. Damage was done by abnormal heat after 
sowing time and also by a series of storms in February and 
March which laid the neighbouring crops. Most of the 
Pusa wheats, however, having good straw, stood well and 
in spite of the season gave good yields. Great advantage 
was obtained on this and other estates in Bihar by harrow- 
ing the young crops by means of lever harrows. 

p 
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Yield of Pusa wheats at Dholi and Boxoarrah, 1912-13. 


Hamc. 

Average yield in lbs. per acre. 

Fiisa 100 . 



2,050 

Pusa 4 . . , 



1,81G 

Pusa S . . 



1,88G 

Pusa 12 . 



1,G‘I0 

Pusa G . . . 


‘ 

1,0.35 


In addition to the seed farms near Pusa under the 
immediate control of the Imperial Economic Botanist, the 
distribution of these wheats has been taken up by the Bihar 
Agricultural Department and seed has been grown at 
Sabour, Dumraon and Bankipore. Seed for about 200 
acres has been distributed by Mr. McGowan in the Bhagal- 
pur Division while the successful trials of these wheats in 
the Patna Division will be continued- The yields obtained 
on the light lands of the Sabour farm are given below. 


Yield of Pusa xrhcats at Sahour, 1912-13. 


Hnmo. 



Yield in lbs. per aero. 


Pusa 7 . . . 



i,son 


Pusa 12 . 



1,00+ 


Pusa 8 . . . 


, 

1,512 


Pusa lOG . 

• 

- 

1,037 



Many of the indigo estates in Bihar are now taking up 
wheat growing and there is a considerable amount of local 
seed distribution in progr^s. It is impossible to obtain 
returns of these operations and to say what is the total 
area under wheat. 

During the year two new Pusa wheats have been tried 
on estates in Bihar, namely. Nos. 4 and 6. The former is an 
early maturing wheat with strong straw which is very suit- 
able for sowing with Java indigo. This wheat did well in 
1912-13 and returns from 1,558 to 1,912 lbs. of seed to Uie 
acre were obtained on the various estates where it was 
grown. At Belsund factory Pusa 6 gave 1,640 lbs. of seed 
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to the acre which Mr. Reid considered very good for the 
year. 

Central Provinces . — The results obtained in the Cen- 
tral Provinces at the Raipur and Tharsa farms by Mr. 
Clouston during the past year amjaly confirm the earlier 
successful trials of these wheats on the black soils which 
are referred to in detail in the annual report for 1911-12. 
A somewhat extraordinar}' result was obtained at Tharsa 
with Pusa No. 7 where the yield was 1,240 lbs. to the acre. 
As the outturn of the local kinds seldom exceeds 600 lbs. to 
the acre a yield of 1,240 lbs. to the acre is quite exceptional. 
The actual results of the growth of these wheats by the 
cultivators in the Eastern Circle have not yet been received 
as Mr. Clouston is on leave, but it is understood that they 
have been successful. 

So far only one wheat, Pusa 4, has been tried at 
Hoshangabad. The results were satisfactory. This kind 
is also being tried at Jubbulpore by Mr. Evans who has this 
year asked for a further supply of seed. 

The results of the recent milling and baking tests of 
Pusa wheats grown at Raipur, Tharsa and Hoshangabad 
are of considerable importance. The behaviour of these 
samples was somewhat better than that of the same wheats 
grown at Pusa and other stations in the Gangetic plain. 
As high grain quality is now shoAvn to be possible on the 
black cotton soils of the Peninsula, a great improvement in 
the wheats grown can easily be accomplished. 

Wheat Breeding. 

Practically all the first set of improved wheats obtained 
at Pusa by selection and hybridization have been tried on 
the large scale in various tracts in India and the most 
suitable of these are now being grown for distribution on 
various seed farms. These wheats ■will be grown on, at 
Pusa, in pure culture, so that when necessary the seed farms 
can be re-stocked with a fresh supply of seed of any parti- 
cular variety. 

nS 
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During the testing of these early selections and hybrids, 
considerable j^rogress has been made in the work relating 
to a new set of crosses ■which promise to give still better 
results than tlic earlier ones. The object in view in this work 
has been to improve the best of the Pusa wheats in stand- 
ing power, rust resistance and also in general hardiness. 
For this 2 >urpose crosses between Indian wheats, with good 
grain quality, and various English and American varieties 
were made in England in 1910 and two series of these 
hybrids are now in the fourth generation. This is by 
far the most jjromising material yet obtained at Pusa and 
it is more tlian probable that the strong stra'U', rust resist- 
ance and general vigour and hardiness of the English 
parent has been, as it were, introduced into Indian wheats. 
The fixation, isolation and testing of ne’w wheats from 
these series is not likely to he a long jjrocess. Experience 
continues to confirm the paramount importance of standing 
power in any further progress in the improvement of the 
Indian wheat crop. 

III. — Other Investigations. 

Tobacco . — Substantial progress has been made during 
the year in the tobacco investigations at Pusa. 

The only type of Indian tobacco found suitable for 
cigarettes in Bihar, w'hen cured by the country method, is 
one knoAvn as Type 28. This ■was grown on a fairly large 
scale on the Dholi Estate during the last tobacco season 
and the crop was cured on the ground — an assistant being 
lent from Pusa to show the factory staff how to proceed. 
The yield of cured leaf to the acre wms verj' satisfactory and 
the product was taken over by the Indian Leaf Tobacco 
Development Company at Dalsing Serai. This year a 
larger area is being grown on the Dholi Estate. The spread 
of the cultivation of this kind is now a matter of price. If 
the growers are able to obtain a premium for this kind 
from the Company to repay them for the extra care required 
in the curing process the area will expand. On the other 
hand, it must be remembered that there is no competition 
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on the part of the local trade for this tobacco when grown 
for cigarettes and at present the Company can to all intents 
and purposes make its own terms. This year a good 
deal of seed of this kind has been distributed not only to 
planters in Bihar, but also to Government farms in the 
Central Provinces and in the United Provinces. 

Experience in tobacco growing in Bihar discloses the 
fact that every year the growers suffer a large amount of 
loss of crop and waste a good deal of labour. Both can be 
avoided- These losses are due to the primitive methods of 
growing the seedlings, to the frequent loss of the majority 
of the first sowings and to numerous casualties after trans- 
planting, resulting in a very uneven crop. Experiments 
were made during the past year with a view to remedy this 
state of affairs. The seed beds were partially sterilized by 
making fires on the surface before sowing and also by heat- 
ing the upper soil in pans. The results were exceedingly 
promising — ^the seedlings on the partially sterilized beds 
were much stronger than the rest and were ready for trans- 
planting about a week before the others. These experi- 
ments are being extended and other methods of partial 
sterilization such as steaming are being tried. 

A paper dealing with the results obtained on the in- 
heritance of characters in this crop has been written by the 
Personal Assistant. This work is of interest from several 
aspects. It was undertaken with a view of obtaining some 
general idea of the best method of attacking the problem of 
the improvement of the quality of the Bihar tobaccos — more 
particularly from the cigarette tobacco standpoint. From 
the practical point of view the possibilities of obtaining 
better tobaccos by breeding have been shown to be certain, 
and several promising sorts have been isolated during the 
progress of the work. From the scientific aspect it has 
been shown that, provided proper precautions are taken, the 
inheritance of quantitative characters, such as those relat- 
ing to the size and shape of a tobacco leaf, follows the Men- 
delian scheme. In this paper the results obtained on the 
inheritance of the factors concerned in the size and shape 
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of the leaf are new, and mark an advance in tlie application 
of modern methods of plant breeding to crops of economic 
importance. 

Gram . — The selection experiments with gram referred 
to in the last annual report have been continued. The 
season was not very favourable to grcam as the seed bed was 
too wet due to the storms of November followed b}' heaiy 
rains at flowering time. The higli yielding white gram, 
which in 1912 was valued at Rs. 5-8 per cwt. f. o. r. Bom- 
bay, again did well at Pusa and seed of this and of some of 
the other kinds is being tried in Bihar and also on A-arious 
Government farms in the Central Provinces and in the 
United Provinces. 

Fibres . — A good deal of AA'ork Avas done during the year 
on fibre plants, jjarticularly AA-ith regard to the inheritance 
of characters in Hibiscus Sabdarif/a. This is being con- 
tinued and it is expected to publish the results obtained 
during the coming year. 

In the case of Hibiscus cannabinvs the promising kind, 
known as Type 3, has been groAvn for fibre with satisfactory 
results. Seed of this kind will be offered to the various Pro- 
vincial Departments of Agriculture during the present 
year. 

Methods of 'pollination — Obsei'vations on the methods 
of pollination in the various crops groAvn at Pusa haA’e been 
continued and an effort Avill be made next year to publish 
the results. 

Indigo . — In consequence of the decision to close the 
Sirsiah Experiment Station, the work on indigo formerly 
carried out there AA-as transferred to the Botanical Section 
at Pusa at the end of the last financial year. Six small 
tubes of selected indigo seed were received from Sirsiah and 
these have been sown at Pusa. In addition, a large number 
of indigo experiments were started at Pusa in October 1912 
in continuation of those begun the year before. The indigo 
industry, which is noAv in a declining condition, presents 
three problems for immediate solution. In the first place, 
the best methods of groAving Java indigo so as to avoid the 
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loss of plant during the late monsoon due to “ wilt ” have to 
be worked out at an experiment station and then tried on 
the large scale on estates. Secondly, the best way of grow- 
ing good seed of this crop in Bihar has to be discovered. 
At present, the seed supply is erratic and often far below 
the demand. Lastly, the methods of pollination have to be 
investigated with a view to deciding whether or not there 
is any scientific basis for the idea that this crop will repay 
the application of modern methods of selection and breed- 
ing. Considerable progress has been made in this work, 
particularly on the successful treatment of “ wilt ” and 
some results of undoubted value have been obtained. If 
possible, a separate report will be submitted early in 1914: 
dealing with the position of the investigations to date. 

In connection with the work on indigo some reference 
should be made to the relations which have arisen between 
the Botanical Section and the Bihar Planters’ Association. 
Since the Tirhut Exhibition was held at Pusa in January 
1912, two addresses have been given to the Planters’ Asso- 
ciation at Mozafferpore dealing with the vai’ious improve- 
ments in local agricultural practice discovered in the 
Botanical area at Pusa in the course of the plant breeding 
work. These addresses, which were given at the request of 
the President, were well received and were, during the pre- 
sent year, published in the form of a bulletin entitled 
Some Aspects of the Agricultural Development of Bihar. 
Particular attention has been drawn to the value of hot 
weather cultivation in Bihar, to the annual losses due to 
want of drainage combined with erosion by rain wash, to 
the value of green manuring mth sunn on the higher well- 
drained lands and to the use of labour-saving devices in the 
shape of small cultivators, lever harrows and improved 
ploughs. 


IV. — ^WOHK DONE IN EuBOPE. 

While on leave in Europe during the present year a cer- 
tain amount of work was accomplished relating to the in- 
vestigations in progress at Pusa and Quetta. 



40 BEPOBT OP THE AGRICOLTURAIj RESEARCil 

Agricultural Exhibitions . — ^Two large Agriciiltural 
exhibitions were visited, namely, the Royal Agricultural 
Show at Bristol and the Agricultural Exhibition at Munich 
in connection with the ‘ Oktoberfest.’ 

At Bristol some attention was paid, at the request of 
the Government of India, to the Overseas section — ^a new 
departure at the Eoj^al Show in which the assistance of 
India was requested. Government decided not to partici- 
pate at present but to ask two of the officers of the Agricul- 
tural Department to submit a joint report on the nature 
and objects of this section of the Exhibition. Exhibits 
were sent not only by the Self-governing Dominions (Aus- 
tralia, Canada and South Africa), but also by some of the 
Local Governments of the Dominions (Victoria, South Aus- 
tralia, Queensland and Western Australia) and by various 
Crown Colonies (Federated Malay States, British West 
Indies and British Guiana) and Rhodesia. In addition, 
various Companies dealing with emigration sent large ex- 
hibits, such as the Orient Line, the Dominion Settlement 
Association, the Canadian Government Emigration Depart- 
ment, the Canadian Northern Railway and the Canadian 
Pacific Railway- India was represented by a small stall 
sent by the Department of Agricultui’e, Bengal. The fea- 
ture of the Overseas section as a whole was the inducement 
held out to emigrants — ^labourers, small holders and farm- 
ers — ^to settle in the new countries. The exhibit of pro- 
ducts was evidently a subsidiarj’^ matter and it was clear 
that the advantage to India of participating in such an 
Exhibition in the future would be almost negligible in pro- 
portion to the trouble and expense involved. 

Some time was devoted both at Bristol and at Munich 
to the modern developments in the manufacture of agricul- 
tural implements which is not without interest to India at 
the present time now that the Co-operative movement is 
spreading and the purchasing power of the cultivator has 
been increased by union and is no longer limited by his 
individual resources. At Bristol particularly and to a less 
extent at Munich, the feature of the display of implements 
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was the attention that is now being paid to the design of 
chief machines of light draught suitable for small holdings. 
A large number of small firms are engaged in the business 
and as the tendency in Great Britain is all in favour of 
small holdings, it seems probable that among the imple- 
ments designed several will be found of use under Indian 
conditions. There were also many designs of portable 
petrol engines of small power for agricultural purposes 
including several threshers driven in this manner. The 
contrast between the small handy implements exhibited at 
Bristol and the collection of heavy agricultural machines at 
the recent Allahabad Exhibition was most striking. 

Fruit ^packing . — Some attention was paid to the pro- 
gress in the methods of packing fruit which is going on in 
connection with the produce sent to the London market. 
Some new packing materials were observed which are said 
to be very successful. These will be tried during the next 
year at Quetta and if found useful under Indian conditions 
will be brought to the notice of those concerned. It is quite 
probable that the cost of the present packages used at 
Quetta can be materially reduced and work in this direction 
is already in progress. 

Eaiperiment Stations . — ^Visits were paid to the four 
leading experiment stations in Great Britain — ^Rotham- 
sted, Merton, Cambridge and Long Ashton. Very import- 
ant work is in progress at Rothamsted, particularly on the 
factors influencing the fertility of soils and on the accurate 
determination of the products of assimilation in leaves. 
The feature of the plant breeding station at Merton in 
addition to the great variety and interest of the problems in 
hand is the high standard of cultivation reached both in 
the green houses and also in the numerous plots outside. 
Everything was thriving and well grown and one left with 
the impression that Great Britain possesses at least one 
modern experiment station characterised by real vitality. 
At Cambridge some time was spent with Professor Bifien 
in going over the plant breeding work on wheat and other 
crops which is now being greatly extended.' An area 
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of land is being taken up for plant breeding purposes 
only, where the new varieties can be grown on a 
moderately large scale before being issued to the fanners. 
At Long Ashton near Bristol, a visit was paid to the Fruit 
Experiment Station in connection with the National Fruit 
and Cider Institute where a good deal of useful and 
interesting work has been done. 

At most of the experiment stations in Great Britain 
extensions are in progress due to the funds set free by the 
Development grant. There is a marked tendency to endow 
agricultural investigations, to make the work continuous 
and to render it independent of what may be described as 
irregular and precarious support. The progress of the 
work under the Development Commission cannot fail to be 
of interest to all concerned with the task of improving the 
rural economy of India. 

Wheat . — The opportunity was taken of several consult- 
ations with Mr- Humphries relating to the work in hand on 
the improvement of Indian wheats and the testing of the 
resulting samples. Visits were also paid to Mark Lane 
and the Baltic and the most reliable advice available in 
London was obtained as to the best way of introducing the 
new Indian wheats to the trade and marketing them to the 
greatest advantage. In all these matters Mr. Humphries 
was invaluable and he spared no pains to help the work in 
every way. 

Publications. — A. memoir on the inheritance of charac- 
ters in tobacco was passed through the press in England 
with a view of comparing the work done in Calcutta and 
London and the corresponding cost. The result was to 
show that printing and illustration work is both cheaper 
and better in London while the labour of passing a paper 
through the press there is materially reduced. 

Drainage. — The opportunity was taken of ftya.mining 
the methods of drainage in use in northern and central 
Italy and the care taken in these tracts in freeing the 
arable land of excess water. The method adopted is iden- 
tical in principle to that worked out in the Botanical area 
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at Pusa, but in some details the Italian practice is an advan- 
tage. Steps are being taken to improve the Pusa method. 
The progress that has taken place in Italian agriculture 
during the last fifteen years is remarkable not only in 
general cultivation, but also in the spread of the co-opera- 
tive movement. In many respects the conditions in Italy 
are not.dissimilar to those in India and might easily repay 
detailed investigation. 

V. — The Development of the Fruit Industry of 
Baluchistan. 

The present report deals briefly with the work accom- 
plished up to September 1912 relating to the development 
of the fruit industry of Baluchistan and with the chief 
lines of progress which experience suggests should he taken 
up in the near feature. It will be convenient to deal with 
the matter under the foUo'wing main heads : — 

Fruit and A gricultural Earperiment Station . . 

An area of 25 acres of land with two shahanas of water 
of the large Sirkhi karez has been acquired by the Local 
Administration for the purposes of a fruit and agricultural 
experiment station on the Sariab Road about two miles from 
Quetta. The purchase was completed at the end of August 
1911 (with the exception of one of the shahanas which was 
bought in June 1912) and since that time the farm build- 
ings, offices and boundary wall have been erected, a well 
sunk, and considerable progress has been made in the laying 
out of the area in large terraces to facilitate irrigation. 
Three artesian bores have been sunk which give a total flow 
of 1,500 gallons per hour, A fourth bore is being put down 
to the water-bearing gravel at the 150' level. An experi- 
ment in pumping from one of these artesian bores by means 
of an oil engine is in progress and will, it is expected, be 
completed shortly. At the present time, bricked water 
channels are being laid down and various other permanent 
improvements are in progress. Four pairs of Sibi cattle 
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have been purchased and a supply of implements collected. 
Progress has been made in the enlistment and training of 
the staff. 

While most of the year has been taken up with pre- 
liminary spade work in connection witli the laying out and 
levelling of the land previous to planting in November 1912, 
nevertheless a few results have been obtained. These are 
as follows : — 

1. The raising of nursery stock . — The usual practice in 
Quetta up to the present, both in the Government gardens 
and in those of zamindars, in the raising of new trees has 
been to side-bud on two or three years’ old stocks, the time 
taken in raising budded ti'ees being two or three years. 
This year it has been found that if the seedling stocks 
were ring-budded in May and June, strong plants can easily 
be raised ready for planting within a year of the sowing of 
the seed of the stock. This is an important matter from 
the point of view of the revenue of the station and also from 
the standpoint of a large supply of good trees for replacing 
the old fruit gardens and for new planting. .The supply 
of good and abundant planting material for the Province 
will in future years be a simple matter. 

2. The saving of water . — The most important direction 
in which the agriculture of Baluchistan can be improved 
is in the saving of water and in making the greatest pos- 
sible use of the present supplies. Attention has therefore 
been paid to this matter and results of importance have 
been obtained. By means of surface cultivation after the 
winter rains, it has been found possible to conserve the mois- 
ture in the soil to a very considerable extent and this can' 
easily be applied to the growth of wheat and fruit trees. It 
has already been taken advantage of in the raising of 
nursery stock and in the growth of tomatoes. The soil of 
the valley is also suitable for furrow irrigation so that 
there is every prospect that by means of this method of 
watering, combined with clean weeding and surface cultiva- 
tion, the present water supply of the valley can be shown to 
be able to produce at least twice the crops grown at present. 
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3. TJie use of green manure in Baluchistan. — Closely 
bound up with the conservation of moisture by surface 
cultivation and improved methods of irrigation is the 
supply of organic matter to the soil so as to increase its 
water-holding capacity. The geological history of the Pro- 
vince suggests that the soil is likely to be deficient in organic 
matter. This is confirmed by the local agricultural prac- 
tice in which large quantities of manure are employed. 
The easiest method of adding this organic matter would be 
to grow some leguminous plant on the winter rains and 
when irrigation water is available and to turn this into 
the ground in April and May. The best crop for the pur- 
pose appears to be clover {shaftal) and accordingly some of 
this was put down in the autumn of 1911. Two or three 
cuts were obtained, which were sold to the Military Dairy, 
and the next crop was ploughed in as a green manure. The 
soil was greatly improved and it is practically certain that 
this crop will prove of great value in the Province, as it 
will not only improve the tilth and fertility of the soil, but 
also increase its water-holding capacity. A good deal of 
work remains to be done to find out the best methods of 
utilising this crop to the greatest advantage in the rural 
economy of the Province. 

4. The arrangement of fruit gardens. — At the present 
time there is little or no arrangement in the fruit gardens 
in the valley and there is no separation of the trees into 
early, mid-season and late so as to facilitate watering and 
picking. There is no order or method so that a vast amount 
of unnecessary work is done in gathering the fruit and a 
good deal of water is wasted, as it is almost impossible 
to water a few trees without irrigating the whole garden. 
To obviate this, a beginning has been made in the collec- 
tion and propagation of the best local varieties which will 
be planted out systematically. A sufficient supply of trees 
has been raised this year and care has been taken to keep 
accurate nursery records. A few Prench trees have been 
imported and it has been arranged to introduce all the 
best kinds from the South of France next February so that 
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the experiment station will possess a wide range of kinds, 
many of which it is hoped will be useful for propagation. 
This collection will be of the greatest use in the future 
development of fruit-growing in Baluchistan. 

The Renovation of a Neglected Fruit Garden- 

At the request of the Hon’ble Colonel Ramsay, C.S.I., 
C.I.E., Agent to the Governor General in Baluchistan, the 
southern portion of the Quetta Residency compound — an 
area of about 14 acres — ^was taken up as an experiment in 
renovating and replanting a derelict and neglected fruit 
garden. The land was taken over in October 1911, but a 
supply of convict labour was not arranged for till July 
1912 so that this portion of the work has been delayed to 
some extent. Progress, however, has been made and this 
garden is being cleared, graded and the land brought into 
cultivation. As much as possible will be sown with shaftal 
this autumn and some of the plots will be ready for plant- 
ing in trees in November 1913, the trees, which are ready 
now, being grown on in the nursery till that date. Not- 
withstanding the bad state of this area when taken over, 
there is little doubt that it can be made to yield a good 
return provided the water supply from the Barnes and 
Tari karezes can be ensured and the present thefts of water 
prevented. The revenue of the year is expected to reach at 
least Rs. 1,000 which is more tiian the working expenses. 
This should increase considerably when the new trees come 
into bearing and till that time a large revenue should be 
obtained from shaftal. 

During the present year two results of importance were ■ 
obtained in this area: — 

1. Tomato cvdtivation. — ^Except in the private garden 
of the Agency Surgeon (Colonel Duke), the cultivation 
of tomatoes does not appear to be understood in Quetta 
although the crop is easily grown. It was therefore decid- 
ed to try an experiment on a large scale with tomatoes 
trained on the two-branch system of Colonel Duke combined 
with furrow irrigation, as is practised at Pusa in the case of 
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tobacco. A prelimmary trial of this system was carried 
out at Pusa last cold weather, where it proved a great 
success.' On repeating the experiment at Quetta, the as- 
sistant in charge failed to raise a proper supply of seedlings 
by the time I arrived in May, so that a miscellaneous collec- 
tion of seedlings left over in the gardens of various vege- 
table-growers had to be collected and the best made of this 
very inferior planting material together with a small supply 
of plants raised by the Overseer of the Residency Garden. 
The plants, however, did better than was expected and up 
to the time of writing (September 19th) the income from an 
area of four-tenths of the acre has exceeded Rs. 600. About 
half of the fruit is not yet ripe and of this a good deal has 
already been destroyed by the early frosts. There is no 
doubt, however, that if the tomato seedlings are raised at 
Sibi and planted in good time for the whole crop to ripen 
before the cold weather sets in, the income from an acre jf 
tomatoes (sold at Rs. 3 per maund) would result in a clear 
profit of Rs. 1,600 per acre at least. The amount of water 
required is small and the expenses of training and pruning 
are not very great. The experiment will be continued next 
year and will be conducted by Hira Lai, the Overseer of the 
Residency Garden. The experiment has greatly impressed 
the local growers, and has attracted a good deal of attention. 
Several vegetable-growers propose to take up this method of 
growing the crop next year. 

2. The transport of tomatoes . — In order to test the 
demand for Quetta tomatoes in the Calcutta market, twelve 
crates of fruit have been exposed for sale in the shop con- 
nected with the Great Eastern Hotel. Packed in crates 
holding 24 chip baskets, each holding one seer, the fruit 
reached Calcutta in excellent condition and was sold at 
twelve annas per basket. This leaves a margin of profit 
of Rs. 12 per crate of 24 seers. 

3. The yellowing of peach trees in Quetta . — In the Civil 
Station of Quetta, the peach trees have, as a rule, very yel- 
low foliage, often accompanied by excessive gumming. Such 
trees are said to die very quickly and this experience has 
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been confirmed by the death of many trees this year -which 
showed these symptoms markedly last year. Over-watering 
and want of cultivation do not appear to be the cause 
of the yellowing and there are no indications of insect or 
fungoid disease. The early symptoms appear to be iden- 
tical with the mysterious disease in the Eastern United 
States known as “ Peach yellows,” but the later sjnnptoms 
of “ Yellows,” namely, premature ripening and reddening 
of the fruit with very poor flavour, are not developed. 
Tlie yellowing is therefore fortunately not due to “ Peach 
yellows.” The next point to settle was whether or not the 
yellowing is caused b}' unfavourable soil conditions. Evi- 
dence was obtained during the summer indicating that 
the yellowing is due to the soil and that green manuring 
with shaftal may prove to Ik; the best remedy. The yellow 
condition does not appear to be propagated by buds taken 
from affected trees, as both these trees and trees with green, 
healthy foliage gave rise to budded plants which appeared 
equally healthy. Experiments are in progress to test these 
ideas still further and definite evidence on the subject 
should soon be forthcoming. 

Packing Experiments. 

During 1911, a considerable amount of attention was 
paid to the improvement of the present methods of packing 
Iruit at Quetta with a view of making the most of the 
present railway transport to India- The results obtsiined 
were dealt with in detail in the progress report of 1911 and 
can be shortly recapitulated as follows : — 

1. Returnable packages for long journeys in India are . 

unsuitable on account of the cost of returning 
the empty boxes and on account of the frequent 
mistakes on the part of the Railway Company 
in charging the wrong rates. 

2. All packages must be designed to prevent as far as 

possible thefts in transit by the railway servants. 
The frequent occurrence of these thefts is a 
great obstacle to the extension of the Quetta 
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fruit trade as the expense and trouble of sealing 
numerous small packages is very great. It 
should be possible, if the matter is strongly 
represented to the Railway Board, to fix the 
responsibilitj’’ for the packages on certain in- 
dividuals and to prevent cases of thefts in a 
manner which would not make it worth while 
to continue these malpractices. 

3. Except for short distances, cheap non-returnable 

packages seemed to be the best, especially 
in the case of small consignments to private 
individuals. 

4. The packages most likely to be useful at Quetta ap- 

peared to be (a) non-returnable peach crates 
with 3" and 3^-" chip cubes for the five seer rail- 
way rate. (6) Grape boxes suitable for the 2^ 
and 5 seer rates, (c) Non-returnable and re- 
turnable crates holding 24 chip baskets, each 
liolding about one seer, the whole coming under 
the 30 seer rate, (d) Cheap climax baskets for 
selling fruit at the markets and at the various 
gardens. 

5. The best packing material appeared to be sunn 

fibre imported from Oudh in pressed bales. 
This was che<aper and better than cottonwool 
and also easier to handle than wood wool which 
also received an extended trial. Care must be 
taken to use only clean well-retted sunn for this 
purpose. 

During the present year a sujiply of these packages 
likely to be of most use in Quetta was made to order by the 
British Basket Company of Glasgow and shipped to 
Karachi. They Avere placed on the mai’ket at Quetta and 
sold at prices sufficient to cover all expenses including that 
connected with their sale. All the packages were taken up 
by the Indian fruit traders and about half the supply 
imported was sold. In all about £45 worth was supplied 
to the trade. It is expected tlie rest will be disposed of 
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next year and that the expenses connected with the importa- 
tion will be completely recovered. 

Experiments on the transport of grapes were taken up 
on a small scale in 1912 and it was found possible to send 
these to Calcutta packed with sunn in the non-returnable 
crates. The prices realized were Es. 2 per seer which 
gives a very good return. Unfortunsitcly the supply of 
cork dust ordered for the grape packing experiments did 
not arrive in time, but it is hoped to carry out tests with this 
material later on. 

As a result of the experiments of 1911 and 1912 it may 
be said that most of the fruit packing questions have been 
solved and that packages better and cheaper than anything 
to be produced locall}' have been brought to the notice of the 
trade. For a year or two it will be necessary' for Govern- 
ment to finance the supply of these packages after which 
it will be best to get sin agency established in Quetta and 
for the trade to supply itself. Mr. Bliss has agreed to take 
up the agency when the time comes. 

Future TTorA*.. 

As most of the initial difficulties connected with the 
scheme have now been overcome and a beginning has been 
made with the work, it is not out of place to indicate the 
lines of future progress and to sum up the present position. 
The prospects of success of the fruit scheme are exceedingly 
favourable and there appears to be no reason why the 
project should not fulfil the expectations of its promoters. 
As results accumulate and as the water-saving devices 
become known, there is no doubt that the lessons of the 
experiment station will be taken up at once. The present 
methods are haphazard and all that is done after the plant- 
ing of the trees is to apply water in the most wasteful 
method that could be devised and take whatever crop hap- 
pens to be produced. None of the zemindjirs realize the 
possibilities of the valley and there is no doubt that an 
area under fruit and other crops properly managed would 
revolutionise the present practices. What is possible in 
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the valley has been clearly indicated by the tomato experi- 
ment of this year and equally striking results are possible 
with other fruit crops. What is wanted is the application 
of scientific principles to crop production and the only way 
of doing this is for Government to continue to act as the 
pioneering agency and to show the way. 

As regards the future the following are the chief lines 
of work which remain to be developed : — 

1. Propagation. — ^More attention will be necessary in 
the raising of young trees for planting. A greater range 
of stocks is desirable and the trees should be trained while 
in the nursery- A large selection of kinds should be raised 
so as to prolong the season of each fruit and the losses to 
the Province in the past from the distribution of bad stock 
should be prevented in the future. 

2. Improvement in yield and quality. — Great advances 
in the yield and quality of fruit are necessary before the 
industry can be developed. At present the yield of fruit 
per acre is very small and the quality is not good, Varie- 
ties which require good cultivation like peaches are very 
short-liA'ed and the prevalence of the yellowing of the 
leaves indicates that these trees are not properly grown. 
Pruning is liardly understood at jiresent and the trees 
carry only a small proportion of poor fruit compared with 
wliat is easily possible. 

3. Water conservation. — The great need in agriculture 
in Baluchistan is the saving of water. In this connection 
the preliminary work whicli has been done on surface cul- 
tivation, furrow irrigation and the increasing of the water- 
holding capacity of the soil by green manuring should be 
developed and the j ossibilitics of water-saving demon- 
strated by actual exanples. 

4. Vegetable growing . — Good vegetables can be grown 
at Quetta at a time Avhen there are no supplies to be had in 
the plains. It has been demonstrated that tomatoes can be 
sent to Calcutta at a good profit and there is little doubt 
that this line of work can be extended considerably in the 
future. 

b3 
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5. Fruit pacAwwflr.— The work on fruit packing should be 
continued, particularly with regard to grapes for which 
there is likely to be a great demand in India at good prices. 
Moreover, grapes grow well in Baluchistan and appeal to 
both Europeans and Indians in Hindustan. The importa- 
tion of packages should he supervised for a year or two 
until the trade is in a position to supply itself. Possibly 
later on cool vans will be avtailable for the Calcutta market 
and whole v.an-loads can be sent to that city, 

6. Collection of varieties. — ^Thc work on the collection 
of the best indigenous varieties together with good kinds 
from France and the ITnited States should be continued till 
the experiment station is really well stocked. The best 
of these trees should be propagated and the young trees 
made available to the public. 

7. Training. — In addition to the purpose of the ex- 
periment station as a model for the Province it can easily 
be made use of as a training ground for mnlis and zemin- 
dars, The object aimed at should be to pass a number of 
men every year through the station and to train them in all 
branches of the work. In this way the standard of agri- 
culture will gradually rise and fruit-growing will he placed 
on a higher plane. Detailed proposals on this subject are 
being submitted to the Local Administration. 

VI. — ^PuOGHAMME Aim POBMCATIONS. 

Programme of work for 191S-14. 

1, Training. — The training of advanced students in this 
section will be continued. 

2. Plant breeding and plant improvement — During 
the year the following crops will be studied: — ^wheat, 
tobacco, oil-seeds, fibre plants and indigo. 

(o) Wheat. — ^The production of improved and 
rust-resistant tjTies by selection and hybridisa- 
tion will be continued. The co-operative ex- 
periments on the influence of the environment on 
the milling and baking qualities of Indian 
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wheats, which are being conducted in coUabo- 
lation with Mr. H. Martin Leake, Economic 
Botanist to the Government of the IJnited Pro- 
vinces, will be continued. The botanical survey 
of the wheats of Baluchistan and the agricul- 
tural survey of the wheats of Bihar will be 
completed. 

(6) Tobacco . — The production of new varieties by se- 
lection and hybridisation will be continued, as 
well as the testing and curing of the varieties 
already isolated. The detailed study of the in- 
heritance of characters in tobacco is being con- 
tinued by the Personal Assistant. 

(c) Oil-seeds . — The study of the oil-seeds of India will 
be continued on similar lines to those adopted in 
the investigations on wheat. 

{d) Fibres . — The isolation and testing of pure races 
of the fibre plants of India will be continued. 
The study of the inheritance of characters in 
these crops is being continued. 

(e) Fi'iiit . — The fruit experiment at Pusa will be con- 
tinued on the lines laid down in the first Fruit 
Report. During the months May to September 
the work connected with the development of the 
fruit industry of Baluchistan will be continued. 


Publications. 

Some progress was made in the publication of results 
and a certain number of completed pieces of work wore 
written up during the year. A good deal, however, re- 
mains to be done to bring the publication of results up to 
date. 

The following papers were written or published during 
the year : — 

1. Some Aspects of the Agricultural Development of Bihar. 

Bulletin No. 33, Agricultural Research Institute, Pusa. 

2. The cultivation and transport of tomatoes in India (-with 

G. L. C. Howard). Bulletin No. 1, Fruit Eageriment 
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Station, Quetta. (Eeprinted iu ilio Agricultural Journal 
of India, Vol. Till, Enrl III.) 

3. Some improvements in tlio packing and transport of fruit in 

India (with G. L. C. ITowaid). Bulletin No. 2, Fruit 
Experiment Station, Quetta. (Eoprinlod in the Agricul- 
tural Journal of India, Vol. VIII, Earl III.) 

4. The imjirovemcnt of crops with G. L. C. Howard). Agri- 

cultural Journal of India, Vol. VIII, Pax’t II. 

5. Yield ai\d quality in wheat (with II. ^Inrtin Leake anil 

G. L. C. Howard). Agricultural Journal of India, Vol. 
Vm, Earl II. 

6. Natural root-grafting. Agricultural Journal of India, 

Vol. VIII, Part II. 

7. The improvement of Indian wheat — a paper read at the 

Eunjah Agricultural Conference, Lyalljiiir, Novcinher 4tli, 
1912 (with G. L. C. Howard), Agricultural Journal of 
India, Vol. VIII, Part I. 

8. Sesam, Scsaninm indictnn, L. Die Ziichtung dcr land- 

leirttchaftlichvn Kulturpflunzen, )ld. V, Paul Paiev, 
Berlin, 1912. 

9. Hoocan-ordcr Anibari-Hanf {Ilihiscun cannahinus, L.). Die 

Ziichtung dcr landwirtschaftlichcn Kulturpflanzcn, Bd. 
V, Paul Parcy, Berlin, 1912. 

10. Hibiscus Sabdarift'a, L. Die Zuchtung dcr landieirtschaftli- 

chen Kulturpflanzcn, Bd. V, Paul Parcy, Berlin, 1912, 

11. Indischer Sunu-Hanf (Crotalaria juncca, L.). Die Zuch- 

tung dcr landicirtschaftlirhcn Kulturpflanzcn, Bd. V, 
Paul Parcy, Berlin, 1912. 

12. Kugclfruehtigc Jute {Corchorur capsularis, L.). Die 

Zuchtung dcr landicirtschaftlichcn Kulturpflanzcn, Bd. 
V, Paul Parey, Berlin, 1912. 

13. Langfruchtige Jute (Corchorus olitorius, L,). Die 

Ziichtung dcr landicirtschaftlichcn Kiiltiirpflanzcn, Bd. 
V, Paul Parey, Berlin, 1912. 

14. Studies in Indian Tobaccos. No. 3. The inheritance of 

oharncters in Nicotiana tabacum, L. (G, L. C. Howard). 
Memoirs Department of Agriculture in India (Botanical 
Scries), Vol. VI, No. 3. 

16. On the inheritance of some characters in wheat — ^I (with 
G. L. C. Howard), Memoirs Department of Agriculture 
in India (Botanical Series), Vol. V, No. 1. 
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1,100,000 tons of clean rice. Both the main winter crop, 
or " aman,” paddy and the autumn, or “ aus,” crop sufier, 
but the damage is much greater in the former, as its long 
growth period allows of a progressive increase of the 
parasite. The most severely attacked varieties are those 
grown in the lower lands, subject to early inundation and 
where transplantation is not possible. A large part of the 
rice grown is of this class ; the transplanted varieties, 
grown on higher land, occupy a smaller area and do not 
seem to get the disease. The lower land is under water 
for a considerable period every year and gets little cultiva- 
tion, being often allowed to remain covered with weeds and 
stubble after harvest until the first spring showers. The 
organism, an eelworm of the genus Tylenchtts, mentioned 
in last year’s report as the suspected cause of the disease, 
has been found during the year to be constantly present in 
eveiy case and attempts to induce the disease experiment- 
ally by inoculating healthy paddy with it have been fully 
successful both at Pusa and at Dacca. The worm is one 
previously undescribed and, up to the present, has been 
found only on paddy suffering from ufra, or in the stubble 
from the diseased crop. On the living plant it is active, 
feeding and reproducing freely; after the death of the 
plant it assumes a passive condition, lying coiled up within 
the sheaths and glumes, and in this state can remain alive, 
if kept dry, for many months. Activity is resumed, at 
Pusa, about April. The length of the life cycle is not 
yet known, but there are several generations during the 
growth period of the crop and the rate of multiplication 
appears to be very considerable. 

Experiments have been undertaken, in collaboration 
with the Bengal Department of Agriculture, to devise 
methods of fighting this disease. Paddy probably suffers 
less than any other cereal from epidemic diseases and every 
effort will have to be made to check the spread of ufra. 
The losses caused by it are very great; in some cases the 
crop is not worth harvesting, in many others it is reduced 
to half or a quarter of the normal. In the districts referred 
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to nothing else can replace paddy as a food crop, and in cer- 
tain parts the distress that has been caused is undoubtedly 
very great. The most hopeful method of attack appears to 
be the destruction, by burning, of the stubble from diseased 
fields, and the Bengal Department has arranged to expend 
a considerable sum in experiments in this direction. A 
small area has been selected near Comilla for further ex- 
periments, especially in cultivation and trial of varieties. 
The enquiry will be treated as the most important on 
which this section is engaged, and efforts will be made in 
particular to fill up the gaps in our knowledge of the life 
history of the parasite. An account of the work up to date 
has been included in a Bulletin on rice diseases, now in 
the pi’ess, and a less teolmical paper has been contributed 
to the Agricultural Journal. 

Amongst other diseases of rice investigated during the 
year, “ bunt ” (caused by Tilletia horrida Tak.) was found 
to be widely prevalent in Burma, though usually in such 
small amount as to cause little loss. Its detection was the 
result of complaints received from Germany, of the pre- 
sence of black spores in rice meal imported from Rangoon 
and Moulmein. The disease is one which may well increase 
in virulence as time goes on and it is useful to know that 
we have a safe and assured preventative in a seed steep, 
similar to one employed against the allied wheat bunt. 

The false smut of rice [caused by Ustilaginoidea virens 
(Gke.) Tak.] was found to occur throughout a large part 
of the rice-growing tracts of India. It does rather more 
damage than bunt, but still not enough, usually, to repay 
treatment. This is fortunate, for no treatment is known, 
and e.xperiments to follow out the life history of the fungus 
and ascertain how it infects the host plant have failed. 
These experiments will be continued as opportunity offers. 

Probably more important than either of the two last 
mentioned diseases is that caused by Selerotium Oryzee 
Catt., which I found in Burma and Madras and which also 
occurs at Pusa. Its symptoms are obscure and it can 
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easily be overlooked, as its chief effects are to cause 'exces- 
sive late tillering of the plant and partial sterility of the 
ear. Its further investigation was taken up by Mr. Shaw, 
who has established the parasitism of the fungus and 
studied its behaviour in artificial culture. The disease is 
probably one of the causes of the condition known in Burma 
as gwa-bo, in which an undue proportion of the ears are 
light or partially sterile and which is said to represent a 
very great aggregate loss. I found on local examination 
that most of the loss was attributable to insect pests, chiefly 
borers, and that fungus injury was probably too slight to 
be of economic significance. Mr. Shaw has prepared an 
account of his investigation, which is in the press as a 
Memoir. 

(2) Sugarcane diseases . — ^The “ red rot ” of sugarcane 
(caused by CoUetotrichum falcatum Went.), which is the 
worst fungus disease of this crop in India, has been under 
study at Pusa for a number of years. Various difiScul- 
ties which were met with have delayed the writing up of 
the results, but sufficient information has now been ob- 
tained to justify publication. A Memoir, prepared jointly 
by myself and A. Hafiz Khan, Third Assistant, to contain 
the results of experimental work since 1906, has been sub- 
mitted for publication. The experiments have been chiefly 
directed to obtain information as regards methods of infec- 
tion. It has been securely established that the most com- 
mon method in Northern India is by the planting of 
infected setts from a previously diseased crop, a method 
that has been recently controverted in Louisiana and the 
West Indies. The failure of sett selection which has” been 
observed on several occasions, has been shown to be due to 
the' presence, in severely diseased crops, of a percentage of 
infected canes which do not show the characteristic warn- 
ing symptom of reddening in the pith. In attacks of 
ordinary severity this percentage is negligible, but in severe 
epidemics it is advisable to avoid the use of any cane from 
the diseased crop' for seed. It has been further sho'wn 
that sound setts may be infected after planting, though iu 
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Noi’thei'n India tlie parasite appears to die out rapidly in 
the soil and there is not much danger from this source, 
unless there is carelessness in allowing rotten canes to lie 
on the fields after harvest. Infection by air-borne spores 
through wounds in the stem, such as those caused by boring 
insects, was found to be uncommon, though accepted as the 
usual method in most other countries where the disease is 
prevalent. The leaf scars at the joints, left after the leaves 
arc removed in stripping or wrapping the cane, arc stated 
by some observers to admit the parasite, but it was found 
that this did not occur if the leaf had reached maturity 
and came away readily. On the other hand the shoot and 
root eyes at the joints can be infected and through the 
latter, especially, the fungus has no difficulty in gaining 
an entry into the cane pith. The most probable origin of 
the infective matter was found to be a form of the fungus 
which is parasitic on the midrib of the leaf, and which had 
been overlooked by most observers. 

From these results, backed, by field observations, it is 
concluded that the most important precaution to be taken 
against the disease is to select the setts used for planting, 
so that only those with unreddened pith are used. The 
effect of sett selection in keeping the disease from reaching 
epidemic severity has been very satisfactory in several 
Bihar estates and elsewhere, and it should be made a 
routine practice. In veiy severe attacks sett selection may 
fail, and it may be necessary to introduce new seed from 
outside. Care must be taken at the same time to remove 
early cases of the disease, in order to avoid risk of infec- 
tion through the shoot and root eyes, and also to destroy 
rotten canes and trash after harvest, so as to prevent in- 
fection of the setts at or after the time of planting. 
Finally it is pointed out that the " thin ” canes, in which 
India is so rich, arc almost immune to the disease; that 
the comparatively little damage caused by red rot in Java 
may be due to the fact that many of the best Java canes 
are the progeny of crosses between Indian thin canes and 
the locally grown thick kinds; and that there is every 
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reason to hope that similar results can be obtained in India 
by hybridization. 

Three minor sugarcane diseases, caused by undescribed 
species of fungi, have also been under study, and the work 
was advanced sufiBciently by the end of the year to allow 
of the results being written up. One of these, occurring at 
Samalkota and Jorbat, is possibly that referred to in last 
year’s report as resembling sereh. They will be more fully 
dealt with in the next report. 

PhytopJithora investigations. 

Mr. J. F. Dastur, First Assistant, completed bis investi- 
gations of a new species of this destructive genus, which 
was found attacking castor, and published a detailed de- 
scription of it in the Memoirs. The parasite causes the 
most injurious fungal disease of this crop kno'wn, and is 
especially harmful to eri-silk worm breeders. On seedling 
plants it causes a “ damping off,” which may affect 30 to 40 
per cent, of the seedlings; older plants are attacked chiefly 
in the leaves. A full account of the morphology of the 
parasite is given, the chief interest centring in the dis- 
covery of a new type of reproduction. Shortly before the 
publication of the paper, this discovery was anticipated by 
a British Mycologist, working with an allied species. The 
groAvth of the fxmgus in artificial culture was successfully 
attempted. A very complete series of inoculation e^eri- 
ments was carried out, potato, tomato, brinjal, til and 
several other plants proving susceptible to attack. 

The study of Colocasia blight (caused by Phytophthora 
ColocasicB Rac.) was commenced by Mr. G. S. Kulkarni, 
Mycological Assistant of the Bombay Department, when a 
student at Pusa in 1909, and completed by myself during 
the year. We published a joint account of it in the 
Memoirs, giving details of the characters of the disease and 
the morphology and biology of the fungus. The intensity 
of the attack is closely dependent on the character of the 
monsoon, being worst in wet years. In addition to the 
already known damage caused by rotting the leaves, the 
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parasite was found to infect tbe eorms and to cause consi- 
derable injury after the crop is lifted. Pure cultures were 
grown in 1912, and a large series of inoculation experiments 
carried out, but the species is much more restricted in its 
choice of hosts than the castor parasite. 

A serious outbreak of potato blight (caused by Phytoph- 
fhora infestans de Bary) occurred in the Gangetic Plain, 
where the disease has not been reported since 1902. The 
outbreak is probably to be attributed to the fact that the 
local seed supply failed, in a great measure as a result of 
d.amage caused by the potato moth. A large import of 
hill seed occurred at the beginning of the cold weather and 
no doubt introduced the fungus, whicli is endemic in the 
hills. Mr. Dastur has obtained pure cultures of the para- 
site and is testing its temperature relations, as this appears 
to be likely to prove the most important factor in its con- 
trol. 


Rhizootonia. 

The results of Mr. Shaw's work on this genus of soil- 
dwelling parasites, referred to more fully in last year’s 
report, were published during the year. He has continued 
his investigations, particularly with forms parasitic on 
lucerne and Delphinium. It is evident that great confu- 
sion of species exists in the published literature of the 
genus and his researches should do much to clear this up. 
It is of interest to record that a severe attack of opium 
poppy blight, which has generjilly been supposed to be 
caused by Pevonospora arborescens, was found to be due 
last season to Rhizoctonia. It is hoped that Mr. Shaw 
will be able to continue his work on this, after his return 
from Madras. 


Wheat rust. 

Wheat rust was prevalent in Bihar last season and some 
interesting observations were made in selected areas at 
Pusa, on the influence of soil moisture and density of 
growth on the disease Orange rust {Pmcinia tritieina) 
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appeared early and spread uniformly, without much rela- 
tion to position in the field or density of the crop. Later 
on it became more intense where the crop was heaviest and 
tallest, but was soon masked by yellow rust {Pvccinia 
glumarum). This did not appear in any quantity until the 
crop was nearly full grown but then developed with great 
intensity wherever the crop was tall and dense. Black rust 
{Puccinia graminis) was late in appearing and did not 
show any regularity in distribution. In February and 
March, Dr- Leather kindly made some determinations of 
soil moisture and air humidity in two plots, one with a 
light, thin crop where rust was slight, and the other where 
the crop was heavy and rust severe. The soil moisture was 
much better in the latter, especially from the 3rd to the 
6th foot in depth. The humidity was taken within the 
crop, about 4 inches above ground level, the first test, lasting 
for 7 to 8 hours, being made on February 14th, in dull and 
humid weather. In the thin crop the relative humidity 
was 57'3 per cent, and the mean air temperature was 26° C. 
In the heavy, badly rusted crop, the relative humidity was 
76-7 per cent, and the mean air temperature 23° C. A 
second test was made on February 2ist, the crop having 
been much laid by a storm on the 15th and the day being 
fine with a dry west "wind blowing. No appreciable differ- 
ence was found in the two plots. 

The intensity of the attack of yellow rust and the later 
stages of orange rust thus varied directly with the soil 
moisture and the air humidity within the crop. The early 
stages of orange rust would not be exposed to the influence 
of the latter factor, as at that period the crop is too small 
to cover the ground closely. By the time black rust 
appears, transpiration has much diminished, as the crop 
is then almost ripe; the air temperature is higher and the 
drying west winds have usually set in. Hence the late 
rust is not much exposed to differences in air humidity. 
Of the two factors the immediately important one is 
apparently the humidity of the air within the crop, but 
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this again is connected with the soil moisture, as it must 
depend largely on the density of the crop and the vigour 
of transpiration. 


Ground-nut diseases. 

The cultivation of ground-nut in the Bombay Presi- 
dency underwent a progressive decline between 1895 and 
1903. This decline was attributed in 1902 by Mr. MoUison, 
then Inspector General of Agrieulture, to the extension of 
disease in the crop. In that year I found a fungal disease 
(caused by Septoglairnn Arachidis Eac.) was doing great 
damage. Attempts to check it by spraying failed, and the 
only hope seemed to lie in the introduction of early matur- 
ing and resistant varieties. Eecently the cultivation of 
ground-nut has again expanded and various reports led me 
to believe that this disease had diminished. On visiting 
the Presidency I found that this was the case to such 
a degree, that I had considerable difficulty in finding 
any attacked plants. Coincident with the decline of the 
disease there has been a change in the varieties of ground- 
nut grown. The Bombay Department of Agriculture 
introduced a number of foreign varieties in 1901 and the 
following years, and these have almost replaced tlic old 
varieties, except in the Poona District. It is difficult to 
avoid the conclusion that the introduction of the new 
varieties is connected in some way with the decline of the 
disease, though a direct connection is hard to establish, 
since the old varieties, still gi^own near Poona, are now 
equally free from attack. It would, however, be interest- 
ing to know how far njitural crossing has occurred between 
the new and the old varieties, as in this there is a possible 
explanation of the difficult 3 ^ I think that Mr. Mollison 
and the Bombay Department arc entitled to claim the 
credit of having successfully fought one of the worst 
diseases of cultivated crops which I have seen in India. 
The area under ground-nut in the Deccan rose from 66,00Q 
acres in 1902-03, to nearly 200,000 acres in 1911-12. 



04 


REPOnT OF 5’irE AGRIfULTURAE RESEARCH 


Cotton and Sesamum wilts. 

A wilt disease of cotton (caused by Fnsarium vasin- 
fectvm Atk.) is probably tbe worst fungal disease of this 
crop in the United States and has been reported from most 
other cotton-growing countries. It has been known for 
some years that a similar disease occui’s in the Central 
Provinces. Sesamum is also attacked b}' an allied disease, 
and an attempt was made to isolate the parasites concerned, 
establish their identity and make as complete a study of 
the diseases as possible. I found cotton wilt extends over a 
large area from the Central Provinces to Belgaum, being 
especially prevalent in the Berars, where it has been care- 
fully observed by Mr. Clouston. Sesamum wilt extends 
from Hoshangabad, where Mr, Evans gave me much useful 
information regarding its distribution and field characters, 
into parts of Bombay. Fungi of the genus Fnsarhm were 
isolated from both crops and have been maintained in pure 
culture. The first attempts to test their parasitism failed, 
possibly because the season was already too far advanced, 
and the work is, consequently, being repeated. 

Antliracnose of Sisal hcnif. 

This disease was investigated by Mi*. Shaw, who estab- 
lished the parasitism of the fungus {CoUctotrichvm A gaves 
Cav.) previously suspected to be its cause. It was found 
to infect species of Agave readily and to produce a charac- 
teristic leaf disease. An account of the work was pub- 
lished in the Agricultural Journal of India, January 1913. 
Collecting and burning diseased leaves, and spraying with 
Bordeaux mixture, are measures which are recommended as 
likely to prove efficacious in checking the disease. 

Indigo disease. 

The work mentioned in last year’s report was continued, 
but led to no useful results. Neither Mr. Shaw nor myself, 
working independently, was able to obtain any evidence 
that the so-called disease is caused by any definite parasite. 
Some half a dozen species of fungi were isolated from 
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plants in various stages of “ disease,” but none of these 
proved capable of reproducing it. As they were mostly 
belonging to the class of weak parasites, capable of infect- 
ing the host plant only when the latter has been weakened 
by some other agenc}'^, it was concluded that the cause of 
the trouble lies deeper. Since it is practically certain that 
it is not mycological, the enquiry was abandoned, and a 
note giving a summary of the work, and the reasons for 
this step, was submitted to the Bihar Planters’ Association, 
and circulated amongst the members. 


forest tree diseases. 

This section, as usual, assisted the Forest Department 
in examining and reporting on specimens of fungus 
diseases of forest trees, mostly received through the 
Imperial Forest Botanist. As this is rather a specialised 
branch of mycology and as the work of the section has 
grown too much to allow of all enquiries being dealt with 
equally fully, arrangements were made with the Forest 
Botanist, defining what assistance we were prepared to 
give. Under present circumstances, it will not usuall}'- be 
possible to undertake any definite research into the causes 
of undesoribed diseases of trees, but where the parasite is 
already known, or is allied to known ones, assistance can 
be given. The Forest Botanist was supplied with all the 
information available in this section on the obscure " spike ” 
disease of sandal. 


Green parasites. 

Mr. Shaw continued his investigation of the flowering 
plant Striga, which is parasitic on the roots of jowar, 
sugarcane and other Graminece in India- He also took up 
the study of an allied plant, Sopubia, which attacks several 
cereals. When the work was commenced, little was known 
regarding these interesting plants, but the result of work 
on South African species of Striga has recently been pub- 
Hshed. It is still necessary to compare the Indian species 
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with those of South Africa and tlie investigation of 
Sopvbia, about which nothing whatever is known, is equally 
important. The economic aspect has not, as yet, been con- 
sidered in South Africa, and this side of the enquiry is of 
primary interest to us. 


Other plant diseases. 

The section has, as usual, been consulted by the Scienti- 
fic Department of the Indian Tea Association on several 
occasions. It was also consulted by the Australian 
Prickly Pear Commission, on the diseases of that plant in 
India, and by the Agricultural Department of British East 
Africa, on coffee leaf disease. A serious disease of betlc 
pejjper, wliich causes great loss in certain parts of India, 
is being investigated and appears to be caused by an un- 
described species of Colletotrichnm, of which the perfect 
stage has been obtained in culture. Experiments in check- 
ing anthracnose of plantains were continued. The treat- 
ment of oat smut by formalin steeping was successfully 
demonstrated on several estates in Bihar, and is being 
taken up satisfactorily. Work with Pennisotum smut was 
continued, but the life history of the fungus has not yet 
been worked out. A disease of maize, hitherto unknoivn 
outside Jtiva, appeared at Pusa last year. It is exceed- 
ingly destructive in Java, but our knowledge of the life 
history of the parasite [Sclcrospora Maydis (Eoc.) Butl.] is 
imperfect and an attempt was made, and is being con- 
tinued, to obtain fuller information on this point. An 
account of it was published in the Memoirs. The “ damp- 
ing off” of seedlings (caused by Pythium do Baryamm 
Hesse) was found for the first time in India last year, 
though common in temperate climates. Its study in culture 
was undertaken, and an account of it published in the 
Memoirs. The rotting of stored potatoes is being investi- 
gjlted at the instance of the Economic Botanist, Bihar and 
Orissa; much of the loss has been found to be due to 
Rhizoctonia, 
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IV. — Systematic Work. 

The additions to the herbarium continued steadily, the 
total number of mounted sheets added being 780, Most of 
these were Indian, the most important outside contribu- 
tions being from Berlin and Manilla. A considerable num- 
ber of parasitic fungi were named for the college collec- 
tions of the Provincial Departments of Agriculture, for 
other colleges, and for the Forest Research Institute. 
Large collections of Indian fungi were distributed to in- 
terested persons. The Hy'poereacece of our collections were 
kindl}' named by Mr. T. Fetch, Government Mycologist, 
Cejdon. The jierfect stages of the rusts of sugarcane, 
cotton and fig were discovered during the year and will be 
described shortly. Mr. Shaw has commenced the system- 
atic study of some soil fungi. 

V. — ^Programme of work for 1913-14. 

(1) Research and experimental loorh . — The continued 
investigation of the disease of paddy, known as w/ra in 
Bengal, will be regarded as the most important individual 
item of the work of the section. Other diseases of paddy 
will be studied as occasion arises. 

Of sugarcane diseases, the study of which will be con- 
tinued, the most important in view is the ^erc/t-like disease 
at Jorhat and elsewhere. It is hoped to ascertain definitely 
wliether it is caused by a fungus, and, if so, whether it is 
identical with a new disease of which an account will 
shortly be jmblished. 

The wilt disc.ases of cotton and sesamum are major 
diseases, the investigation of which will be continued. 

The work on potato blight may also require to be 
treated as an investigation of importance, if the disease 
again I’ecurs, and the same applies to the opium poppy 
blight, referred to in the body of the report. 

Besides the' investigation of the last-mentioned disease, 
Mr. ShaAv may be able, on his return from Madras, to 
progress with his sutdy of some green parasites, of which 

?2 
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a more precise knowledge than is at present available is 
greatly required. His work on soil fungi is likely to 
extend over a considerable period and is not of such im- 
mediate importance as the other enquiries, but it probably 
has a bearing on such questions as the decomposition of 
green manures, and may give valuable results. 

Minor investigations are those of the anthracnoses of ' 
plantain and betle pepper, smut of Pennisetum, maize 
mildew and further work on diseases of castor. 

(2) Training. — This will be continued on the lines in- 
dicated in the Prospectus. Short courses will also be given 
if any students of the Institute wish to attend. 

(3) The routine work of advising on plant diseases will 
be continued and assistance will be given as usual to the 
Provincial Departments of Agriculture, the Forest Depart- 
ment, Planters’ Associations and the general public. 

(4) It is hoped to make further progress with the pub- 
lication of descriptive lists of Indian fungi, and, if time 
permits, the preparation of a 5th part of “ Fungi Indise 
Orientalis ” will be taken up. This will be the most im- 
portant item of tlie systematic work. 

VI. — ^Publications. 

1. Preliininnry Keport on XTfra dispn.se of Eico in Hoakliali 

Distrid, E. .T. Butler. Bull, of the Bureau of Agricul- 
tural Intelligence and of Plant-diseases, 3rd year, No. 7, 
July, 1912. p. 1661. 

2. The Morphology and Parasitism of Rhizoctonia, P. J. P.. 

Shaw. 3Iejn. Dept, of Agri., Bot. Ser., IV, No. 6, Sep- 
tember, 1913. 

3. Anthracnose of Sisal Hemp, F. J. F. Shaw. A^ri. 'Journ. of 

India, VIII, No. 1, January, 1913. 

4. Eeport on Mycology for 1911-12, B. J. Butler. Annual 

Report of the Board of Scientific Advice, April, 1913. 

5. On Phytophthora parasitica nov. spec., a new disease of the 
• Castor oil plant, J. F. Dastur. 3Iein. Dept, of Agri.^ 

India, Bot. Ser., V, No. 4, May, 1913. 
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REPOET OF THE IMPERIAL ENTOMOLOGIST 
(A. J. Grove, M.Sc.) 

I. — Charge and Establishment, 

I held charge of the section from July 1st, 1912, until 
the 29th, when Mr. H. Maxwell-Lcfroy, Imperial Entomolo- 
gist, returned from leave, Mr. Lefroy, however, resigned 
his post on the 30th of November 1912 and I took over 
charge from him on that date to officiate under orders of the 
Government of India until a new appointment was made, 
and have continued to hold charge since then. The First 
Assistant, Mr. C. S. Misra, was away on privilege 
leave from January 2nd until April 2nd, 1913. He 
has continued to ho in eliargc of the field work on the 
Pusa Farm and the Botanical area, and has also instructed 
the long course students. The giving of two short courses 
in Lac Cultivation and the arranging of the general lac 
work has been in his hands. As well as this routine work, 
he has undertaken investigations on the occurrence of 
boUworms and their parasites in tlie experimental plots on 
the farm, arranging for the despatch of parasites to Egypt, 
and has also continued his work on economic Aleurodidco 
and Coccidw. The Second Assistant was on privilege 
leave from the middle of November to the end of December. 
He has remained in charge of the Insectaiy and assisted in 
the special investigation on indigo “ Psylla.” He has also 
done much useful work with the European and Indian 
bees. Mr. Dutt was on privilege leave from January 2nd 
to March 2nd, 1918. He has remained in charge of the 
economic collections and correspondence, a part of the 
General Collection {Jiymenoptcra), and the preparation and 
distribution of coloured jilates and lantern slides, and has 
taken up a study of Hynienopterous parasites of crop 
pests. Mr, D. Nowrojee took privilege leave for 18 days 
during October and November 1912. He has remained in 
charge of the General Collections and has continued in- 
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vestigations on the biology of beetles affecting stored pro- 
ducts. Mr. M. N. De has continued in charge of the Silk 
House and has carried out the hybridisation work with 
Mulberry silkworms and has also assisted in the prepara- 
tion of sample silk pieces with both Eri and Mulberry 
Silk. 


II. — Training. 

The private student deputed by the Department of 
Agriculture, Ti'avancore, continued his training until 
March 14tli when he returned to his State for three months 
to study the joarticular pests of the State and returned on 
July 4th to work ujd the material he had collected and to 
continue his training. A student, deputed by the Assam 
Department of Agriculture, was admitted on November 1st, 
1912, for training. A student from the Agricultural Col- 
lege, Giza, Egypt, was admitted on August 1st at the re- 
quest of the Government of E^'pt for a three months’ train- 
ing in practical entomology. Nine students have attended 
the short courses in Sericulture. Seven students attended 
the two short courses in Lac Cultivation, five in June and 
tAvo in October. 


III. — Research. 

The investigation into the so-called “ Psylla ” disease 
of indigo was ca.ri'ied on and the practical results haA^e 
been published- General enquiries into the biologj-^ and 
habits of insect pests have been continued and among those 
studied may be mentioned Painted Pug, Anar Buttei'fiy, 
Termites. (White-ants) and BollAvorms and their parasites. 
An investigation has also been commenced, at the request 
of the Punjab Government, into methods for preserving 
Avheat stored in bins from damage by beetles. 

IV. — ^Insect Survey. 

Additions liaA^c been made to the general collections 
during the 3^ear. Siiecimens of Ortho'ptem sent to Mr. 
Kirby, Hovioftera to Mr. Banks, lehneumonidcB to Mr. 
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Morley and Psyllidas to Mr. Crawford for identification 
have been received back. Specimens of Coleo'ptera {Longi- 
cortiia) were sent to Mr. Gahan and Cantharidco to Dr. 
Wellman for identification. 

V. — Provincial Work. 

With the appointment of Entomological Assistants to 
the Provinces, Pusa is less in touch with the work done 
in the Provinces e.Kccpt in such cases where the Entomolo- 
gical Assistants submit monthly reports and where direct 
guidance is asked for. Also with the appointment of a 
European Entomologist to the Government of Madras, the 
necessity for controlling the work in that Presidency from 
Pusa no longer exists. It is to be regretted that Pusa is not 
in closer touch with the provincial work and the matter is 
under consideration, for it is advisable that there should 
be as complete co-ordination of the entomological work in 
India as possible in order to prevent duplication. 

In the Central Provinces the rearing of Eri worms 
was continued and an efi'oi’t was made to study sugar- 
cane borers and the effect of gi’owing maize as a trap-crop 
for them. In fiihar and Orissa the campaign against the 
greasy Cut-worm, A gratis ypsilon, was successfully carried 
out. Arrangements were also made to make more traps 
locally and to start work against the Cut-worm at Bhagal- 
pur and Colgong during the following year. Potato stor- 
age experiments were made at Bettiah, Bihar, Bhagalpur 
and Colgong, and demonstration godo^Tns were started 
at Colgong and Bhagalpur. The rearing of Eri worms- 
was continued and eggs were distributed to the local 
zemindars. In Baroda, work on checking the “ Katra ” 
and the sesamum stem-borer was continued. Field demon- 
strations were also given in several villages to check cotton 
bollworms, the sesamum stem-borer and the tobacco stem- 
borer. Arraugements were also made to start lac culti- 
vation on Bahool in the State and to procure Babool brood- 
lac locally. 
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VI. — Special Investigations. 

(1) Insecticides . — Various proprietary preparations 
have been received for trial and reported upon. Many of 
these are found either to fall short of what is claimed 
for them or to be unsuitable for use in India. 

(2) Sericulture . — The experiments with European Uni- 
voltine races have been continued and have given satisfac- 
tory results. The eggs which, as reported last year, were 
sent to places in the hills, where the temperature is not so 
extreme as on the plains, for storage during their dormant 
period, have turned out very well and given as good results 
as those which were cold-stored in a refrigerator in 
Calcutta. The hybridisation work with mulberry worms 
has been continued and more satisfactory results have been 
obtained. 

Eri silkworms were again reared with good results, 
except during the hot dry months when conuitions are 
extremely unfavourable. With this industry there is great 
need for better organisation both with regard to the dis- 
tribution of seed and the disposal of cocoons. Efforts have 
been made to make arrangements whereby small rearers 
can dispose with advantage of the small quantities of 
cocoons they produce, but much closer co-operation among 
the rearers will be necessary before this can be done satis- 
factorily. The necessity, too, of a certain supply of reliable 
eggs has been felt this season and it is hoped that arrange- 
ments to overcome this difficulty may be made in future. 

Bequests for mulberry and castor seeds, disease-free 
Mulberry and Eri eggs, samples of cocoons, yarn, cloth, 
pamphlets, etc., have been received from numerous appli- 
cants, whose requirements have been supplied as far as 
possible. Sample pieces of both Eri and Mulberry silk 
cloth have been prepared and dyed with alizarin colours to 
show Indian weavei’s the possibilities of these silks. 

Exliibits were sent to Muzaft'erpore, Bankipur, Malda, 
Banjettia, Ellore, Calcutta and Bangalore. 

(3) Lac culture . — Two short courses in lac cultivation 
were given. The collection of lac insects from Eorest 
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Officers for the determination of the species of lac insects 
has been continued and the series from most ranges are 
now almost complete. Her and Kusumb plants, inoculated 
with lac insects, were again sent to Japan. Brood-lac 
was sent to Ceylon. Numerous enquiries about lac cultiva- 
tion were received and answered. The Bulletin on the 
■ Lac Cultivation in the Llains of India ’’ is being trans- 
lated into Hindi and Urdu. Experiments to determine 
other lood-plants of the IJer lac have been carried out and 
are still in progress. 

(4) Apicvltitre . — 'Ihc experiments witli European bees 
have been continued, hut this year partieulav attention has 
been directed to obtaining fertilized queens. A large 
number of experiments wei’c made and in all twenty-live 
queens were reared, but of these only two were successfully 
fertilized. Although this result seems rather poor, a 
large amount of valuable experience was obtained and it is 
hoped that when the proper season again comes round more 
successful results will be obtained. 

The experiments with the Indian bee. Apis indica, were 
continued, but much progress was still impossible owing 
to the lack of suitable appliances. A foundation mill has 
now been obtained and it is hoped that during the next 
lioney flow a satisfactoiy test of their honey-gathering 
qualities will be made. 

VII. — Demonstration. 

Owing to lack of funds no new coloured plates were 
issued during tJie year. Additional copies of the plates 
already published were issued to the Directors of Agricul- 
ture, Bengal and the Central Provinces, and to the Prin-- 
cipal, Agricultural College, Nagpur. Sets of coloured lan- 
tern slides were supplied to the Director of Agriculture, 
Bengal, Principal, Agricultural College, Nagpur, Entomo- 
logical Assistant, Baroda State, and the Assistant Profes- 
sor of Entomology, Agricultural College, Lyallpur. The 
Department of Agriculture, Bombaj’-, have indented for a 
large supply of coloured plates and arrangements have been 
made to supply these. 
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A demonstration of the use of spraying machines was 
given at various Indigo Factories in Bihar in connection 
with the treatment of indigo “ Psylla.” 

V III.— Correspondence. 

Much time is still devoted to dealing with the numerous 
applications received for information, advice and the like, 
in the ina.ny brandies of entomological endeavour dealt with 
by this section, but such correspondence is still given the 
greatest possible attention because of its great utility to 
oITicials and the general public, liighty parcels of speei- 
mens Avero received from various applicants during the 
year and tlie fullest information possible was supplied in 
eadi case, 

IX.— Visitors. 

The Hon'blo Sir K. G. Gupta, lv.C.S.I., Member of tlie 
.Secretary of State’s Council, and the Ilon'ble Sir Charles 
Bayley, K.C.S.I., Lieutenant-Governor of Bihar and 
Orissa, visited the section in November and January res- 
pectively. Dr. L. H. Gough, Entomologist to the Depart- 
ment of Agriculture, Egypt, worked in the Laboratory in 
September and visited Baroda and Cawnpur during August 
with the first Assistant, to make arrangements for the 
despatch of bolhvorm parasites to Egj'pl. Mr. A. Alfieri 
visited Pusa from July to Seiitember on behalf of tlic 
Khedivial Agricultural Society of Cairo in connection with 
boUworm parasites. Lala Bishembar Das, Assistant Pro- 
fessor of Biology, Government College, Laiiore, worked in 
tlie Laboratory from October to December. Lain Madan 
Mohan Lai, Assistant Professor of Entomology, Agricul- 
turdl College, J^yallpur, spent three Aveeks in the Laboratory 
during October. The Entomological Assistant of Baroda 
visited Pusa in April to discuss his programme of Avork 
for the ensuing year. Mr. N. N. Pillai, Weaving Expert 
to the Government of Bengal, visited tlic Silk House during 
April. Mr. Cook, Principal of the Weaving School, 
Benares, inspected the dyeing Avork carried out in the Silk 
House. 
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X. — ^Programme of work for 1913-14. 

As previously, investigations into crop pests and sug- 
gesting of remedial measures will be continued, and ac- 
counts of their life-histories, etc., will be published as 
material accumulates. The short courses in lac cultivation 
and Eri and Mulbei-ry silk cultivation will be given as 
formerly, and also the training of students in general ento- 
mology. The cultivation of lac for experimental and de- 
monstration purposes will be continued. The work with 
Mulberry silkworms will be carried on. Eri worms will be 
reared and help and advice on both Eri and Mulberry cul- 
tivation will be afforded as far as practicable. Experi- 
ments with European bees, especially from the point of view 
of queen raising, will be continued. It is hoped that it 
will be possible to test the honey-gathering qualities of the 
Indian bee, A'pis indica, during the coming spring. In- 
secticides and apparatus, sent in for trial, will be tested 
and reported upon. The field experiments with wheat and 
sugarcane will be continued. If funds are available more 
coloured plates will be published and the work of preparing 
lantern slides will be continued. Where desired, help will 
be given to the Provincial Assistants in their work, and in 
case of serious outbreaks of pests special assistance will be 
given. The special investigations with insects attacking 
stored wheat will be continued as also the experimental 
work with cotton boUworm. 


XI. — Publications. 


1 . 


Tetriginse (Acridiiiise) in the Agricultural Itesearch Insti- 
tute, Pusa, ■with descriptions of new species. Dr. 1}!. L. 
S o ugh. il/67n. Dep. of Agri., India, Ent. Ser., Vol. IV, 
No. 2. 


J-/. 


2. The Big Brown Cricket {BracJnjtrypes Achatinus, Stoll). 
C. C. Ghosh. Mein. Dept, of Agn., India, Ent. Ser., 
Vol. IV, No. 3. 


3. Life-histories of Indian Insects. — IV (Hymenoptera). Q. E. 
Dutt. Mem. Dept, of Agri., India, Ent. Ser., Vol. TV, 
No. 4. 



INSTITUTF. AFn COTJjBGE. TtlSA, FOU 1012-10, 


11 


4. Inquiry into llio Insecticidal action of some Mincml and 
oilier Compounds on Caterpillars. H. lk[. Lofroy and R. S. 
Finlow. Mrm. Dept, of Agri. in India, Ent. Ser., Yol. 
lY, JTo. 6. 

0 . Cultivation of Lac in the Plains of India. C. S. Misra. 
Bull. 2S, Agi'i. Bcs. Inst., Pvsa. (^Second Edition in the 
press.) 

6. Direclion.s for the Cultivation of Eri Silk. Bull. 29, Agri. 

Res. Inst., Pvsa. {Second Edition in the press.) 

7. Lilchi Leaf Curl. C. S. Sfisrn. Agri. Joiirn. oj India, 

Yol. YII, Pt. Ill, Tuly, J912. 

8. The “Psj’llu '' disease of ludigo in Bihar. H. M. Lefroy. 

Agri. .Tourn. of India, Yol. YIII, Pt. I, •Tanuary, 1913. 

9. The Red Spider on Jute. C. S. Misra. Agri. Journ. of 

India, Yol. YIII. Pi. lY {in the press). 

10. Life-history of IToliconiifu.s dicax. C. C. Ghosh. Bom. 

Eat. nisi. Soe. Journal {in the press). 

11. Instruelious for n'arinp ITnivoltine Mulberry Silkworms. 

M. IT. Be, Bull. 99, Agri. Res. Inst., Pusa {in the 
prcs.s). 

12. Life-histories of Indian Insects. — Lcpidoptcra. C. C. 

Ghosh, ifem. Dept, of Agrt. in India, Ent. Ser., Yol. Y, 
Ho. 1 {in the press). 

Puhlicaiions in preparation : — 

Memoir on Indigo Psyll.a. 

Memoir on Orthoptera. 

Memoir on Colcoptcra. 

Memoir on Heleroccra. 

Alcmoir on Hemiptern. 

jremoir on Inseets Iiijuriou.s to Indian Agrieullurc, revised 
edition. 

Memoir on Indian Economic Aleurodidic. 

Bulletin on Fruit Pests. 

Bulletin on Boos and Bee-keeping. 

Yernaculiir translation of Bulletin No. 28 (revised edition) on 
the “ Cultivation of Lac in the Plains of India.” 
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REPORT OF THE IMPERIAL PATHOLOGICAL 
ENTOMOLOGIST 

(F. M. Howlett, B,A., F.E.S.) 

I. — ^Administration. 

I was in charge of the section throughout the year, but 
spent two months in September and October on privilege 
leave. 

Of the work which is summarised in this report, I owe 
not a little to the stimulus of frequent correspondence, 
conversation and collaboration with many medical officers 
more or less directly engaged in entomological work. The 
probable severance of these relations in the near future is 
to me a source of regret. 

II. — ^Veterinary Work. 

In January I circularized aU Provincial Directors, 
enquiring whether there was any veterinary research in 
progress which I could assist from the entomological side, 
or any special direction in which they would suggest that 
entomological investigation should be prosecuted. The 
majority replied that the services of an entomologist were 
not at present required; Madras, Burma and the Central 
Provinces referred to the collection of possible Surra - 
carriers, and the Central Provinces also mentioned the 
parasites of sheep. 

Major Holmes proposes an investigation of the insect 
carriers of Surra at Kathgodam. An a.ssistant has been 
given special training in order that he may assist by carry- 
ing on the rearing of Tabanidm and other blood-sucking 
Diptera which will be required in this enquiry. 

A large collection of Ticks, mostly from Veterinary 
Officers of the different provinces, has been consigned to 
Professor Nuttall at Cambridge, there to be examined and 
identified in connection with Professor Nuttall’s mono- 
graphs on the subject which are now appearing. 
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An al tempt was made to repeat the observations of 
Hindic and Merriman on the smell-reactions of Ticks 
{Argas and Ilyalamma), but I was unable to obtain tlic 
same results. The matter is one of considerable interest, 
and I propose to rctuni to it. 

III. — ^AGnicuLTonAr. Wonif. 

This was practically confined to the subject of fruit-flies 
of the genus Dacuff. 

A poi.son'S[)ray method, wliich depends for its cflicacy 
on the habit of (he peach-fly (D. Zonaivu) of sticking tenta- 
tively at any little dro]) of moisture on a leaf, was tried 
with excellent results. The proportion of affected peaches 
in the sprayofl plots was approximately 2 per cent, over the 
whole period of picking, in place of the u.sttal 4:") — 60 per 
cent. The cost of the method is very small compared with 
the value of the croji, and should this year’s results be con- 
firmed by another .season’s work, they will have a very con- 
siderable commercial importance. 

In the course of experiments on the chcmotactic reac- 
tions of male fruit-flies 1 have found that these Insects are 
strongly attriielod by certain compounds allied to Kugenol 
(CjJJijO,). The.se compounds thus constitute a means of 
detecting the presence of the flies in a given locality with 
a degree of certainly cjuife unaltainahlc by any ordinary 
method of observation. 

Using tliis chemical lest in the eour.se of a tour in 
March through IJihar, the United Provinces, the Punjab, 
and the Nortli-Wcst Frontier I’rovincc, J fouml that the 
North-Wc.slorn limit of the distribution of iieach-fly practi- 
cally corresponded with the Sonlh-Iia stern limit of success- 
ful jicach-growing, 

Mr. and Mj's, Howard have .shown that under the 
climatic conditions which obtain at Pusa it is possible to 
grow first, -rate peaches. That peaches are not. largely or 
profitably grown in the Southern and Eastern portions of 
the Gangetic Plain and in various districts in Southern 
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India is, I believe, due very largely or entirely to the abun- 
dance of poacb-fly, 50 per cent, or more of the crop being 
almost invariably maggotty. It thus appears probable 
that the application of the ]5oison-spray method may result 
in opening up, for the profitable cultivation of sound 
peaches, large areas where such cultivation is at present 
impossible owing to the ravages of the fly. 

IV. — ^Medical Work. 

The two genera concerning which information was 
chiefly desired by the ^Icdical Department were Siegomyia 
and Phleloio7nus. 

A course of instruction in the identification, breeding 
and general observation of Sicgojtnjw was given in July to 
Medical Ofiicers engaged in the “ Stegomyia survey.” The 
life-histories of all the species occurring at Pusa have 
been worked out in their main features. Careful obser- 
vations liave been carried on throughout the whole year 
on the seasonal prevalence of the different species, and it 
has been established ns a practical certainty that all 
species arc normally in the habit of tiding over periods of 
drought as dry eggs, even though these periods may be of 
six months or even longer duration. 

Anti-Stcffomyia operations have been carried out at 
Pusa, with a verj’’ marked result on the numbers of these 
mosquitos, which in past years have been invariably very 
troublesome in the rains. This year it is rare to find them 
in the bungalows. 

The methods adopted have been the filling up with 
earth or plaster of Paris of all known or probable breed- 
ing-places, particularly holes in trees and cut bamboos, 
and the simultaneous provision of " trap-breeding-places ” 
in the form of bamboo-joints filled with water which are 
emptied out as soon as larvae make their appearance in 
them. I regard this trapping method as a distinct advance 
on mere indiscriminate destruction, and with modifica- 
tions it might be found a valuable aid in anti-malarial 
operations. 
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Coloured plate.'? were prepared illustrating all stages 
of the life-history of tlie different species of Stegomyia 
and allied genera occurring at Piisa, and a set of maps was 
also constructed, largely from information received from 
Medical Oflicci’s on the Stegomyia survey, showing the 
known distribution of the different species in India. 
These p!ate.s and ina])s. together with specimens of the 
mosquitos in tliR'ercnt stages and other exhibits, were sent 
at the request of tlie Medical Department to the Inter- 
national Exhibition at Ghent to form a part of the Indian 
exhibit, in the section of Tropical ^ledieine and Hygiene. 

typical collection of mosquitos and other human para- 
sites was also sent to Dr. Marzinowsky of Moscow. 

A large number of ob.servat ions have been made ns to 
the action of different eheniieal sulistanccs on the eggs and 
larvie of mosquitos {Slegnmyia aeutcllnrh, Myzonujia 
rossii, and ('vloa' fat i gaits and microuttmilahis). 

It has been found that ordinary powdered Calomel 
(mercurous chloride) has many of the properties of the 
ideal larvicide, and this sul).slancc certainly merits a more 
extended trial to ascertain its cost and eflleacy under lield- 
(oiulitions. The .action is comparatively slow, but sure 
And apparently lasting, while the amount which it is neces- 
sary to use is so minute that treated water is in no w.ay 
harmful or uncomfortahlc for oialinary use hy men or 
cattle. 

Ob-servations have also hcen made on the method of 
feeding and tlie nature of the food and digestion of mos- 
quito-larv.Tj, and on tlie respiration and oxygcn-con.siimp- 
tion of larvm and pupic, hlethods of colouring mosquitos 
for identification in flight-determination have been tried 
with success as far as permanence and case of identifica- 
tion are concerned, both carmine powder and gentian- 
violet giving good results. 

I'hc breeding of West Indian “Millions,” obtained in 
the first instance from the Olliciating Sanitary Commis- 
sioner of the United I’rovinces, though quite successful 
under “ semi-domestic ’’ conditions, has been a failure when 
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the fish have been transferred to large fucca tanks. This 
seems to be owing to the attacks of the lan’^se of large 
Dytiscid water-beetles which are common here, and which 
destroy the young fry and even the adult fish. It is prob- 
able that the native Ha-plochUus is, under Indian condi- 
tions, at least as effective a larva-destroyer. 

With regard to sand-flies (Phlebotomus) the life- 
histories of Phlehotomus fa-patasU, P. argentipes, and P. 
minutus have been worked at. 

Attention was mainly directed to P. minutus, which is 
the commonest species at Pusa, and a large amount of 
time has been spent in the difficult task of discovering 
natural breeding places. The preliminary results of this 
enquiry were presented in a paper read at the Malaria 
Conference at Madras. 

By combining these results with those obtained in a 
series of experiments on the predilections of the larva and 
of the fly for various foods and for different hosts, it ap- 
peared probable that there was some connection between 
the fly and the wall-lizards or Geckos commonly found on 
tree-trunks and the walls of bungalows. Subsequent ob- 
servations have shown that this supposition is correct, and 
that there is undoubtedly a close connection at several 
points between these reptiles and P. minutus. In a paper 
contributed to the “ Indian Journal of Medical Research ” 
I have put forward the view that the “ real ” hosts of this 
sand-fly are lizards, and that the connection with man may 
be of a secondary nature. 

Attention has lately been directed to the hosts attacked 
by P. argentipes, as little is known of the biting habits of 
this species, but no very definite results have yet been 
obtained. P. papatasii will be most easily investigated in 
the Punjab or North-West Frontier Province, where it is 
far commoner than at Pusa. The results obtained through 
the excellent work of Professor Newstead and Captain 
Marett in Malta will probably be found applicable to India, 
and can be taken as a basis for further investigation of the 
habits of this species. 
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REPORT OF THE IMPERIAL AGRICULTURAL 
BACTERIOLOGIST 

(C. M. Hutchinson, B.A.) 

I. — Administration and Tours. 

T held charge of the section throughout the year except- 
ing three weeks’ privilege leave in Sejitcniber. when 
Mr. Joshi was in charge. 

The staff was considerably strengthened by the sanction 
of the following additional appointments : — 

Suj)ernv7nernni — Mr. J. H. "Walton, B.A.. B.Sc., was 
appointed as Supernumerary Agricultural Bacteriologist, 
and joined this section on 25th October 1912. 

Assislants.—'T'xo posts of Assistants on Rs. 75 — 125 
each were sanctioned; one was given to ^Ir. C. S. Ram 
Aiyer, B.A., an Assistant in this section ; and the other to 
Mr. N. C. Bose, an Assistant in the Chemical Section. Mr. 
Bose was appointed in this section on 18th April 1013. 
Mr. N. Dayal Singh was appointed in this section, as Field- 
man, on 1st May 1913. 

Mr. Vishwanadham, Second Assistant, was on privilege 
leave from 25tli March 1913 to 27th April 1913. Mr. Ram 
Aiyer, Third Assistant, was on privilege leave from 8th 
July 1912 to 20th August 1912. 

The outside laboratory building was completed and work 
commenced in it in June 1913; Mr. Vishwanadham, Second 
Assistant, has been put in charge of this building. It i.s 
primarily intended for pot-cultures and work on ammoni- 
fication and nitrification in soil media; an important feature 
is the locally made pressure sterilizer capable of sterilizing 
six large or twelve smaller sized culture pots simultaneously 
under 40 lbs. steam; this will also be available for use by 
the Mycological Section. 

The compound attached to this building will be used for 
experimental plots; pits for growing rice under varying 
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that there is very good reason for supposing that upon tnis 
depends the ultimate prosperity of a country, the mineral 
wealth of which not being commensurate with its agricul- 
tural area and population debars it from the purchase of 
adequate supplies of nitrogen from external sources. At 
the present time the need of nitrogen in India is becoming 
increasingly greater owing to the introduction of intensive 
cultivation, although up till now the soils of this country 
as a whole have been preserved from undue depletion by the 
generally superficial and extensive nature of the cultiva- 
tion employed, which has prevented large crops from being 
taken oil the land, after the reduction of the original virgin 
soil to the normal level of fertility by the growth of crops. 
At the same time deportation of nitrogen in the form of 
produce exported from ai-eas in which it was grown has 
not been excessive, and in the case of rice much fertiliza- 
tion of the soil takes iilace by deposition of organic matter 
carried down from jungle tracts by the irrigation water. 
Nowadays, however, this state of affairs is being rapidly 
altered owing to the expansion of Indian trade, which not 
only transports foodstuff's from agricultural districts to 
feed the increasingly large iiopulations of cities, but 
carries enormous quantities of produce out of the country, 
including not only cereals, oilseeds and fibres, but bones 
and hides which represent nitrogen collected from very 
extensive areas of land. If now, in addition to this con- 
stant drain upon the nitrogen resources of the soil, inten- 
sive cultivation is introduced, meaning tlie more rapid 
conversion of non-available plant food, especially nitrogen, 
into the available condition, depletion will certainly follow, 
differing in intensity from such a result in temperate 
climate as the average soil temperature in India diff'ers 
from that in Europe, but in an even higher degree. This 
difference due to temperature has been observed and mea- 
sured in this laboratory as affecting ammoniffcation, 
nitrification, and the formation of carbon dioxide by oxi- 
dation of the organic matter of the soil, and is not one of a 
slightly higher degree, but may easily attain to an increase 
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in rate of one hundred per cent, or more; the concurrent 
loss of nitrogen is not to lie measured, therefore, only by the 
increased crops taken olt the land, but by losses in the 
form of amnioniii and of nitrate ivaslied out during the 
rains from fallows in well drained areas. 

A further point must not be overlooked; on the eredit 
side of the nitrogen account must be placed the addition 
of this element to the soil through the intervention not 
only of leguminous plants, but of nitrogen-fixing members 
of the soil flora such as Asolobacler and Clostridium; the 
phj'siologioal activity of these organisms, however, is strict- 
ly limited by soil conditions, and especially in the case 
of tlie former by the supply of carbohydrate food, so .tliat 
should intensive cultivation, carried out without regard 
to this aspect of the case, lower tlie supply of organic 
matter beyond tlie optimum imiiit for nitrogen fixation 
by the above-mentioned organisms, this source of nitrogen 
would be cut off, and the discrepancy already exusting 
between the two sides of Uie account would be further 
increased, probably in geometric proportion. 

During tlie past year Azolobacter has been found in all 
Indian soils examined, including tliose of such widely differ- 
ing character as may be found in Sind, Nagpur, and Assam ; 
pure cultures of A . Chrmoccum from such various sources 
exhibited nitrogen-fixing power veiy similar to that 
recorded from European strains, its physiological activity 
depending upon appropriate supplies of water, air, lime 
and especially of carbohydrate food. It is intended to 
carry out a general survey of Indian soils to get some idea 
of the distribution of this and similar orgiuiisms and the 
conditions under which they may most readily carry on 
nitrogen fixation in these soils. 

The green manuring e-xperiment begun in collabora- 
tion with the Imperial Agriculturist during tlie previous 
year was carried on, and will continue in 1913-14, The 
successful use of a green manure crop was found to depend 
almost entirely upon the incidence of the rainfall succeed- 
ing the burying of tlie crop, partly owing to tlie loss of 
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soil moisture by transpiration during the growth of the 
green manure, and partly to the necessity for providing a 
considerable percentage of soil water to ensure the proper 
decomposition of the buried material. Further experi- 
ments during the current season include a special method 
of dealing with a green manure crop designed to avoid the 
loss due to want of sufficient soil moisture to ensure com- 
plete decomposition after burying; this method consists 
in hastening the initial stages of decomposition by steeping 
the cut crop in water and then fermenting it in heaps, 
under which conditions the less readily decomposed cell 
walls and lignified tissues are rapidly attacked by bacteria 
flavoured by scmi-anairobic conditions; the fermented 
material is then used in the same way as farm yard manure. 
The advantages of this method, in addition to the principal 
one of eliminating the uncertaint}’ of the rainfall as a factor 
in decomposing the buried green material, include the pos- 
sibility of applying the fermented manure at the best rate 
per acre and at the best time for producing its optimum 
manorial effects; at the same time it is not nccessarj’’ to 
grow the green manure crop on the land which is to cari-y 
the “ rabi " crop intended to benefit by its manurial effect: 
in some cases this might be of great advantage with regard 
to the deijletion of the soil moisture -consequent on trana- 
piration during the period of growth of the green manure 
crop. This method of dealing with a green manure crop 
closely resembles the practice in indigo-growing districts 
of manuring tobacco and other soils with the refuse 
(" tieet *') from the indigo factory, which is obtained by 
steeping the cut indigo plant in water for some 24 hours 
and subsequently allowing the sodden plants to lie in ' 
heaps in which fermentation goes on; the rotted material 
thus produced is generally applied to tobacco lands, the 
rented value of which depends almost entirely upon the 
local availability of the indigo “ Seet.’’ 

The field experiments ^vith green manure in 1912-13 
included the growth of a “ rabi ” crop (wheat) on the 
experimental area. In no case was there any increase in 
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certain biological processes necessary for fertility, to as- 
certain approximately the organic manures most suitable 
for application, with the important reservation that the 
sample experimented on may not be truly representative of 
the area to be treated; this source of error is greatly mini- 
mised by the use of large samples and the introduction of 
the method of using soil media in place of inoculating 
liquid media with small samples of soil; thus in the old 
method one gram of soil was generally used as inoculum 
and the biologic activity of the soil as a whole was judged 
therefrom, whereas in the method now used, estimations 
of nitrifying and ammonifying capacity and efficiency, 
and general biologic activity, are made with samples vary- 
ing from 400 grams to 1,200 grams. 

III. — Special Enquiries. 

(1) Sewage Farms . — ^At the request of the Principal of 
the Agricultural College, Nagpur, a series of investiga- 
tions was commenced with a view to determining the effects 
of the application of sewage upon the biologic^ condition 
of the soils of the College Earm. I visited Nagpur and 
inspected the farm soils and the sewage installation, and 
discussed with Mr. Allan and Mr. Plymen, the general 
arrangement of the experimental plots to be put under 
treatment. An arrangement was made for sending periodic 
samples to Pusa for examination, and at the same time Mr. 
Plymen agreed to carry out chemical analyses to determine 
nitrate at Nagpur. 

(2) Rice . — ^An experiment was arranged to determine 
the effect of soil toxins upon the growth of the rice plant; 
this was in connection with the work of the Imperial 
Mycologist upon the “ Ufra ” disease of this crop, 
as it was considered possible that the incidence of this 
disease might depend upon adverse soil conditions- Rice 
was grown in pots in soil to which large quantities of mus- 
tard cake were added, it having been found that the initial 
stages of decomposition of this manure give rise to bodies 
which are toxic to plants. The pots were arranged so that 
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potato exuding moisture and a sound one; tins last jiossi- 
bility necessitates frequent exsiraination of stored tubers and 
picking out of rotten ones. Various antiseptics were tried 
on a small scale, of whicli copper sulphate pi'oved the 
best; this will be tested along with other preventive 
measures in the ensuing season. 

IV. — Program.me or avork for 1913-14. 

A. — Biological aspects of soil under — 

(1) Treatment with green manures. 

(2) Rice culth’ation. 

(3) Sewage. 

(4) Varying methods of tillage. 

B. — Disease of indigo and solanaccous plants. 

C. — General Avoi’k on biology of soils and biological 
analysis. 

D. — Training of students. 

V. — Publications. 

1. llnufrinu- Tdbneco Wilt. C. JI. Ilutcliiiisoii. Mem. Dept. 

of .l(jri. in Intha, Jlncl. Sor., Vol. 1, Xo. 2. 

2. Draiiiajic in Itic-o Soils. C. M. Ilutcliiiisnii. Apri. Joitrii. 

of Imlin, Vol. YlIT, No. 1, Jnnunry, 1013. 
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local variety of cotton is so productive and in every way so 
suitable to this province that I would not suggest replacing 
it by any otlici’ variety — either Indian or foreign. It is 
a mixture of varieties of the nefflectvm type and we agreed 
that the plants with narrow lohed leaves and pendulous 
lint should he selected and of these the best plant should he 
taken as the parent of the future stock. The red flowered 
cottons (Hlvltaii) may prove to he remunerative if they 
rijicn in time, hut, as this is doubtful, I should emphasize 
the necessity of the Department confining its trials to one 
type of plant. The value of this advice will he fully appre- 
ciated when seed in suflicient quantities is available for 
distribution. Then there is only one sort to deal with and 
mistakes and mixtures cannot possibly creep into the work. 

The American cottons, as plants, arc well grown but 
will not ripen their bolls. So far as we can at present 
judge, there arc no great possibilities for e.votic cottons in 
this tract, hut there need be no discouragement on this 
score as the local product is quite satisfactory. 

(b) Punjab.— Sam\T\es of 22 varieties were submitted 
to Messrs. Tata, Sons & Co., Bombay, for valuation and I 
append a copy of their report. These cottons have been 
grown on the Lyallpur Farm for several years and it is now 
time that some action should be taken in the selection and 
multiplication of the most promising for distribution to 
cultivators. 

Valuation furnuhed by Messrt. Tata, Son.i Co., Bombay, on 
the 22 .wmplw oj cotton groien on Lyallpur Farm, on 15th 
May 1913. 

S.iinpio 
Xo. 

7F 


70F 


Rkmarils. 


This enttnn oqunis Middlini; Amcrienn in colniir, ntnplc and atrength, 
oni}' it is Mightly coamo to tlio fci>l. It ran apin 40*. Wo rnluo 
it nt Hb. 350 per randy. Bay tho price of Middling American cotton 
laid down in Bombay. 

Slightly Bhorter than No. 1 in length of rd)ra ; in oil other respects 
it is equal to tho above. It can Bpin 30* — 32*. Value Its. 335. 


Scriol 

No. 

1 

2 

\ 
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Valuation furnhhed hy J/essrs. Tata, Sons Co., Bombay, on 
the 22 sa7ni)le.i of cotton grown on Lyallpvr Farm, on 15th 
May 1913 — concld. 


Serial 

No. 

21 

22 


I 

No. I 


Deshi cotton, zamindari aamfic, lias all the oharaotoristics of Sincl 
Fnnjab cotton. It can spin up to lO* anil we value it at same 
price as Fine Sind Punjab Ginned, namely, Ba. 245. 

.dmerioin cotton, zamindari sample, shows good deal of variation in 
the length as well aa the strength of the fibre. It seems that pro- 
per attention waa not paid to this cotton on the zamindari land, 
hence the de'erioratio i. IVe pnll ont a sample from a handful 
of this sample w'hich can easily spin 24' whOo another handful 
from the same sample gives a staple which can hanlly spin 20'. 
IVc therefore conclude that this “Mixed Staple’’ will not spin 
beyond 20' and we value it at Rs. 315, soy, 11s. 6 lower than our 
quotation of Snrats. 



Basis of ‘prices on 13tli May ] 913 

Rs. 

Middling American . 350 per candy of 784' lbs. 

Good Tinnevelly . 330 ., „ „ „ 

Fine Snr.it . . 320 „ „ „ „ 

i> Broach . . 292 „ „• „ „ 

In forwarding this report I added the following 

remarks : — 

“ These cottons have now been successfully grown on 
the Botanical Experimental Farm for the past 
five years so that their suitability for your 
conditions has been abundantly established. 
From a practical point of view the distribution 
of the seed and subsequent supervision of the 
product of 20 selections is not possible and it 
would be as well to determine how few of these 
should be ultimately maintained. 


Variety, i Remiuks. 


7F Last year was compared with ami valued equal to the best Surat cotton, or 
Rs. 45 per candy less than Good Slitldling .American. This year it is valued 
ns equal to Middling American laid dmrn in Bombay at Rs. 350 com- 
X>arcd on the same day with Good Tinnevelly, Rs. 330 ; Fine Surat, Rn.'320; 
and Fine Broach, Rs. 292. 
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Vnricty. 


70F 

ii • 

72K 


llOV 


niF 


J12K 

120F 

lOir 


108F 

170F 


1!«)F 


21 JF 


aniF 


232F 

233F 


270r 

260F 


281F 


282F 


2(iOF 


BxstAnES. 


l.aiit ycAr lliis vfan coinpnml m'llt Iho best Broach and vnlnixl at Ba. C more ; 
ttiis year it is reported to iio worth Be. 335 or K». 151css tlian 7F. 

liosl year was roptirieti to liavo a ehnraclerislic and stylo of Best .Surat, bring 
tlightly belter than 7F in length of fibre, and it was valued at Its. 5 higher 
than 7F, I'.e., Its. 325 per eand}'. This year it is said to be an eweilent 
eotton of a quality superior to Itiddling American anil its valuation is 
Rs, 400 jier candy. 

IjisI year this eotton was said to n-semUo the superior grade cottons grown in 
tlio Central I’rovinecs such ns Wacom and Ilingangliat on aeeoimt of Us being 
slightly dull in colour and was vatunl at Rs. 0 lower than Warora. This year 
thu cotton is found to Ik- hnnily Miprrlor in spinning quality to Fine Surata 
and is rallied at Rs. 320 (its. 350 in tho ruporl being an error). 

I.ssl year was found to be equal to 7F. 'Pliis year Iho aamo eonrliisions have 
been arnred at. Imt on aerount of tiie fibre being slightly strongor it is 
valued at Rs. 10 mote. 

Last year was iho same ns So. IIIF, but a ahado ahortor in tho length of fibre, 
therefore s-aluisl at Its. 5 lets • lliisyear it eqiiala No. 70F. 

Esat jrar it was aaid to Ixi midway between tho Iwit Broach and Surat and 
vhIiiikI at Ra. 10 more Ilian Hno Bioach. This year rei»rled to reaemblo 
I Fine Sumta in apinning quality and valued at Ra. 32.7. 

j IabI war was considered to Iw tho liesi of its kind grtm-n in Indian soil and 
nrellinnlircd in India. Valued at R«. 335 against Ha. 30.7 for Onml Middling 
American. Tin’s yiar it lias lieen roporleil to Ik- alighlly aujx-rior to 7F and 
valiiwl at Rs. 300, Middling .liiicriean being Ra. 350. 

I last year and this year also rcporleil to bo bardly auperinr to Fine Siirats. 

I Ijial year reporleil to lio equal to Fully Good Middling American. Tin’s j-ear 
found to tic inching in buily and with fibro of variable aln ngtii, Soinetiiing 
I has evidently happened to tliia number and it alioiilil lie iir-eanled. 

1 IkihI year vnliiCil ut Beat Broneli style of cotton. This yeiir it is said li> bo 
i equal to 70F. This could lie tlirmni out. 

Equals No, 12QF and neesl not be kept up. 

Last year roporicd to 1 ki of tlio Btylo of inferior cottons of Hie Central Pro- 
vinrc-s. This year ia said to lie equal to Ordinary Fine Broneli. 

l,ast year and this year alaii reported ns equal to 22d]-'. 

I 

IaibI jvar reported to be equal to 22I1F and this year equal to No, 70F. Tbero 
IS hoimi disempancy wliicli should bo inqniied into, 

Isiatyear said to lio Broocli alylo of eotton j this ytar is said to equal No. 7F. 

This year Said to bo equal to 72F or perhaps Ka, 10 better. 

Reported to Iw equal to No. 7F. 

Equal to No. 72F. 

EqiinltoNo. 12r)r. 


If 
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“ Basis of valuation on lOtli May 1912 : — 

Per enndv of 7S4 lbs. 


American Good Middling 

• • • 

lU. 

Bs. 

c.i.f. 

» 11 99 

• • • 

305 Net. 

Fine Nav.isari . 

« » • 

340 


„ Burnt 

« • ■ 

320 

a 

„ Broach . 

• . 

2S5 


„ T\'arora-IIingaughttt (Contral Province"!) 

290 

ft 

„ Wardlin . 

• • • 

285 

ft 

„ Yootmal (Borars) 


2S0 

tf 

Good TinnevollT 

. 

320 



“ Basis of valuation on 13th May 1913 : — 


Middling American . 
Good Tinnevollv 
Fine Surnt 
„ Broach . 


Per candy of 78i lbs. 
. 350 

. 330 

. 320 

. 292 


“ Zamindari sample of Dcslii cotton has all the charac- 
teristics of Sind Punjab cotton. 

“ American zamindari sample is reported to show good 
deal of variation in the length as well as the strength of 
fibre. It is valued at Rs. 5 lower than Surats. 


“ An analysis of the report of your samples brings to 
light the fact that Nos. 72F, 161F, 280F and 282F in point 
of quality are by far the most desirable and it is quite 
probable that no harm would be done if these are mixed 
and treated under one number. You will then have a 
cotton which would meet the requirements of manufac- 
turers for a high grade class of cotton grorni in India. 
The only important doubt which remains in regard to these 
is whether their production is on a par with the quality; 
but this is a point which you have no doubt worked out. If 
the production is really satisfactory, I would strongly re- 
commend you to do as I have already suggested; mix 
these numbers already given, test them on a large field 
scale — and if the result is still satisfactory the seed could be 
produced on seed farms for distribution in large quantities 
to selected cultivators. .If you wish to keep them up, a 
number of the inferior tjqjes in your list could also be 
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amalgamated; for instance, from the point of quality 
alone there is no particular reason for keeping separate 
Nos. 126, 168, 211, 266. 

“ You should bear in mind that, unless you distribute the 
seed of only one variety or type into each tract or district, 
you Avill soon receive complaints of mixed cotton from the 
traders and the cultivator will suffer.” 

(c) United Provinces of Agra and Ovdli . — The follow- 
ing valuations of Messrs. Tata, Sons & Co., on samples from 
Mr. Burt, are interesting as they show the strong possibili- 
ties of ultimate success in the cultivation of American 
cottons in the United Provinces. Until we appl}"^ the 
crucial tests of acreage outturn, percentage of cotton to 
seed, and other factors to these varieties it is obviouslj’’ 
unsafe to say whether all or anj'^ of them are really profit- 
able to grow, and it is to be hoped that the United Pro- 
vinces Department of Agriculture will soon furnish us 
with the required information. The experiments in pro- 
gress on the indigenous varieties are identical with those 
we have carried out to a definite conclusion in Berar and 
Khandesh. 


Vahiation funmhed by Messrs. Tata, Sons ij* Co., Bombay, on 
the Jour samjdes oj cotton from Cawnyorc^ on 16th July 1913. 


Serial 

No. 

J’BMAnKS. 

1 

Dhoraar Anitri'caK.— Dlinrv'nr Amoricim sml sown In Cnrrnjioro soil sliows 
morkod improTcmcnt in staple, thoiiRli tlio colour has detorinrated. Wo 
vnluo it nt Rs. 200, nny Rs. 25 mom than llio prico of Dlianvar simply for 
its staple. 

si 

Cavinpore .-Itncrienn ilfclinm/irrrf.— Tlio nloTO loniarks apply to this soniplo 
too, only tlio staple Is sllqlitly sliortcr timn that of No. 1. Vnluo Rs. 2S.5, 
Its. 20 above tlio price of onlinaiy Sawginned Dliunrar. 

3 

Hoyd. — ^Tliis cotton is equal In oil rosMcts to Jliddlinp Aincricon. ^Ye 
vnluo it nt CJd. jicr lb. loid down in Iioiubsy, tlio equivalent in rupees 
being Hr. 350 pt*r Cin'ly, Bombay terms. 

4 

fiiaeXr JtaUlc* — ^TUU in « BpccwUy Iohr Atnrricnn cotton, oqiml to 

Bontlor Anioricnn in 8t aplc nml to Good Middlint; in clans. Wo vnluo it fully 
liiglior limn ^Tiddling. Tnking Middling nt this cotton Is fully tvorth 

7^f/. per lb., ni])co oqiiivalont being Ito, 400 por candy, Ikimbny torins. 

Jlmis o/ mtuc. — Pine Khaiuloili, lln, 230 ; Gootl Sau'ginnod Dlinnvnr, Ho. 052 ; and 
N'ddling Anicril'nn, Its, 350 jior candy 

II 2 
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(d) Central Provinces . — I have reported so often and 
so fully on the excellent -work done in this province that I 
have now little further to say. The outturn of the hardy 
indigenous varieties is so satisfactory and the product 
meets the demand of its market so well that there is no 
incentive to push the claims of longer stapled cottons, more 
specially as the conditions of soil and climate do not by 
any means favour these. An experimental farm for their 
cultivation may, however, lie established in Western 
Chhattisgarh where conditions seem more favourable to 
exotic varieties. 


Valuation jurnishnl hy Messrs. Tata, Sons A’' Co., Dnmbaii, an 
the 9 samples of cotton from the Aiolo h'nrin, on Sth January 

1913. 


Sorinl 

No. 

i 

Nnmc' of 
vniioty. 

Rr.M.MlK''. 

1 

Rurar .lAri 

OnlioAtj' Akola type of cniton. It 5. "lightly liarvli in feel. 
Value Ra. 818. 

o 

Ro'da No, I 

Slightly B<i|icrior to No. 1 in staple. Value Ila. 823. 

.1 

CotdiirB No. I 

Equal to No. 1, Vnliio Us. 818. 

•> 

Vera 

It is better than Xo. 2, hnth in feci and length of atopic. 
S-ahie 11*1. 323. 

r, 

Malvon^i^ • 

Midway lietwcen Noa. 2 and 4. Value Ra. 323. 

n 

Rani No. 8 

n has all the eharaetoristies of etapled Rerare cotton. It ia 
silky and has a long, strong, even Tdire. Value Ra. 355 

7 

Snugor .Tr.ri 

A hhort stapled Oomra rr|imlling Dliamangnum cotton in 
style and colour, hut the Maple is shorter. With Phaman* 
gaum At R*i. 330 wo value thi« at Its. 325. 

8 

Rhmi I . 

A long stapled cotton equal to No. C, but slightly weaker in 
flhro. Value Ra. 345. 

0 

Rhuri IT . 

Snmo as No. 8, hut the fibre is moro weak. Value Rs. 310. 


Wo haw compared No**. 8 and 0 %vith n aamplp of Cnniliodia cotton which 
wo hoTo purchoBcd lately at 32<\ and wo havo ha'^cd our valuation of thc^o two 
anmpica on this comparison. 


— ^F. Akola good at Bs. 320 per candy. 

Some of the cotton varieties from the Northern Division 
pf the Central Provinces, already alluded to in previous 
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Valuations furnished by Messrs. Tata, Sons i5‘ Co., ISomhay, on 21sl 
September 1912 — conid. 


Suri.il 

No. 

1 

1 Xanio ut 

j variety. 

t 

! ItrMAKKS. 

1 

2to0 

1 

NorllitTK 

1 'I'lieho ntu from tUo general cropi and are very much alike 
CAeupt Xo^ 2 and U. vvliieh kIiou' n elight falling uH in Tibru. 
All nro inferior to Xn. 1 in etaple. Vnliio lie. 300. 

1 

lu 

UiinlKKlia 

1 

GroMii nt Cumbuin, tliii euttnii linH iiiiirli deteriorated Ixith 
in colour and Maple. Tlio fibre fc- variable. We eomparc 
it M-itli Westenw, and Good Wetterna nl Its. 205. We 
vnluo the aamplo at IN. 200. 

11 

1 no. 

Grown At SamAlkot» it n* omblcH Kumpta nml Viivl it equal 
to No. 1, 0RI3* flijjhtly mfenor in colour. Value 305. 

IStd 

IH 

, Selci'tcd . . 

1 Tliey eipial the lic^t of Weatemo. No. 12 linu a .lightly 

ruhlisii lint, but N better in ttnple. Xiw. 17 and 18 nro 
, .lightly iiitenor in hlnple. With Westerni at IN. 20.';, we 

1 tnliie Xo. 12 at IN. 275, Xo.. 13 to 10 nt It.. 270, and 
j Xoi. 17 and 18 nt Us. 285. 

111 

j 

1 llro.iuli . . 

1 

1 

1 Gronn on llellar}’ .oil, it linn detcriiiratod and has adapted 
' it.elf to the chnracteri.tic of the Roll t.nd lias elianged 

1 into WeBteras. We vnluo it nt IN. 270, i>ay Bs. 5 

1 better than oidinaiy Western.. 

20 and 
21 

1 I.alia and Knnri 

' Grown on IJclInry Roil, both have deteriorated and havi‘ 

1 taken the nppearoneu of Western... We vnluo them nt 

1 the prieo of Western., s-.y IN. 205. 

22 

Kuinptn . 

Tlic Bcllary toil (Ic*tnn*H tliu (iriginnllty of an exoti'^ and 
loTCt'^ it to miapt 5l*eU to l!io >«on nn»l wnilition of the 
dhtrict. KumptA» too, look** like We^tcrai, but tlio lcn:;th 
of the Kumpta Mnpic is xnAintaiiM'd. hence y\e toliic it 
Its. 10 better than AVestems Fay Its, 275, 

23 

illnck-kced. 

Woilcm. 

Tile he.t indigenous eolton both in colour and length of 
filire. Value K.. 27.'>. 

21 

aSiirnt DitMU'li . 

1 

Onniinn'd with Xo. 10 it Im. not iletcrioratcil on Bellary 

1 Rod n. tho Rcctl wn. recently imiiorted. Vnliie B*". 2S0. 

25 and 
20 

Surat Knn^ i 

and Lnlio. 

1 Compared with Xo.. 20 nnd 21 they rIiow les. deterioration 
lK'cnii.o tho RCedn nro coininrativoly iiciv. Vnluo IN. 270. 

27 

Broavli Hagari 

Compared ■nitU Xo. 21 it i. slightly longer in length of fibre 
nnd we value it B.. 5 higher, Rny Bs, 285. 


In forwarding this report I ventured to suggest the 
following recommendations : — 

Nandyal (1 to 9 of my numbers). — ^All are worth experi- 
menting with 9n a large scale to test their actual produc- 
tion and ginning percentage. They are 10 to 20 per cent. 
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Koilpatti Farm . — The following are the valuations 
furnished by Messrs. Tata, Sons & Co. and the Chamber 
of Commerce, Bombay : — 


Valuations. 



Cone- 


spending 

u^igcoo 


No. of 
the ICoil- 
patti 
Farm 
during 
1911-li 

Valuation by SIcssis. Tata, Sons & 
Co., Bombay, on 10th Secombor 
1012. 


Valuation by the ChamboT o! 
Commerc?, Bombay, 8th 
February 1013. 


Karutiganni A type — Sin^e Plant Sdection. 


Out of the 17 samples examined, 
we find Nos. 1, 11, 12, 13, 14 
and 16 superior to the average 
typo of F. Q. F. Tinnevdly cot- 
ton, especially in length of staple. 
We value them Rs. 2S higher 
than the price of F. 6. F. linne- 
volly. The rest of the samples 
show a slight superiority over 
tho average F. G. F. Tinnovelly 
and we value them Bs. 10 higher. 


Samples 11 and 12 considerably 
superior to any other. Value 
about Be. 370 per candy of 
784 lbs. (if available in quan- 
tities) with fully good fair 
Tinnovelly at Es. 328. 

Nos. 13 and 14 second best, 
about Bs. 30 per 784 lbs. over 
fully good fair Tinnovelly. 

Nos. 1, 6 and 3. Value about 
Bs. 26 above fully good fair 
Tinnovelly. 

Nobl 2, 4, 6, 7, 8, 9 and 10. 
Value about Bs. 16 above fully 
good fair Tinnovelly. 

Nos. 15, 10 and 17 somewhat 
better in staple than tho 2 — 10 
series, but losrer in class. 
Value about Bs. 10 above 
fnlly good fair Tinnovelly, 


' Karunganni O type — Single Plant Sdection. 


1 

1 

Tlio colour of these samples is not 

2 

2 

BO bri(^t as that of A typo. It 

3 

O 

w 

shows a tinge of red and is 

4 

6 

creamy white. In appearance. 

5 

0 

fed and length of staple, it is 

0 

7 

equal to average F. G. F. Tinne- 

7 

8 

volly and wo value it ot the 
price of P. G. F. Tinnovelly cot- 
ton. 


Nos. 2, 3 and 6 are somewhat 
bettor in staplo than fully 
good fair Tinnovelly and per- 
haps slightly higher in value. 
Bemaining samples are of 
about tho same value as fully 
good fair Tinnovelly. All 
camples show a rather rough 
fibre. 
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“ During llie past few years the cnllivation of Cambodia 
in the Madras Presidency flourished rcnuirkalily well in 
garden soils eoininnnded l)y well irrigation. The lands 
then were well ploughed and the cultivators paid special 
attention to iKs cultivation, including manuring, etc. Now- 
a-days, however, any land is put out under this cotton and 
the methods of cultivation are rough and ready. 

“ All the fields under Cambodia were found to contain 
])lants of IJ'pjntv) and Karunganni types to a considerable 
extent. It is this admixture of inferior Madras cottons 
which has been noticed by the trade and has rendered ^lad- 
ras Cambodia unsaleable as high class cotton. This ad- 
mixture not only tells upon the ginning percentage, hut also 
on the quality of the fibre which is of vital importance in 
the trade. 

“If some steps arc not immctliatcly taken to keep Cam- 
bodia kajms perfectly pure from local kaptiit, the present 
state of aft’airs will become .still wor.se and this high grade 
cotton will fall permanently to the level of the local cottons 
in price.” 

(/) lioinljfn/. — Dharwnr and Gudag E,rpvr\ mental Sta- 
tions . — I supplied the following report on my inspection of 
the stations : — 

1. Dharwnr Farm, Hth March 1913. 

(1) There is a .scries of nine generations of Broach 

cotton showing a continuous deterioration to 
the Kumpta or local type. We agreed that the 
most practical method of maintaining the 
Broach character would be to renew the seed 
over the whole area once every three years. 

(2) In Kvmpta selections, quantity should not be lo.st 

sight of. A particularly good strain seems to 
be grown in the Sangli State and seed from 
this locality should he tried against that locally 
produced. 

(3) Cambodia is not suitable for Dharwar conditions. 

(4) Cross between Kumpta and Com ilia . — If possible, 

plants with the Comilla leaf should be selceted 
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l6& KKPORI’ QV the AtiBICUtTUltAL HESEAllCii 

(2) It would simplify matters a great deal if the whole 

of the Cambodia was treated as being essen- 
tially one variety so tliat material for selection 
could be taken this year over the whole experi- 
mental area. This year’s 'field results are 
rather disappointing and disquieting, but it is 
to be hoped that the cultivators will agree to 
give Cambodia a further trial and they ought 
to be warned that fraudulent mixing with 
Dharwar American will not go to serve their 
best interests in the market. 

(3) There are two forms of Dharwar American mixed 

in the fields. I would suggest that one plot of 
each should be grown for comparison. I should 
also like to have a sample of the cotton from 
each for expert valuation this season. I am 
satisfied in my own mind that the alleged dete- 
rioration of Dharwar American is caused by the 
mixture of a superior and inferior type. 

(4) Two of the crosses appear to be promising : Chris- 

topher and Christopher, and Culpepper and 
Christopher. The cottons of these should be 
submitted for valuation. 

(5) The histories of the various cottons under trial in 

the Southern Mahratta Country have been care- 
fully and intelligently kept up and they now 
possess a distinctly appreciable value. 

Valuations furnished by Messrs. Tata, Sons Co. on the samples 
from Dharwar and Gadag Farms, on the 29th May 1913. 


Sorial 

No. 


Bemauks. 


Samples of the Dhanaar Farm, 191J-12 crop. 
Eumpta oidinaty, Voluo Bs. 200, 


2 ^mpta Gross. This is an excellent cotton and shon-s much improvement 
in colour, staple and strength of fibre. In sjunning quality wo consider this 
cotton in no way inlorior to indigenous Navasaii cotton, ody it laol^ the soft 
sQhy feel and the oieamy lustro of Navasari, hence we vhue it at Bs. 325. 0/ 
the five sam^es this is by far the best. 
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In forwarding this report I submitted the following 
supplementary observations : — 

Dharwar Farm . — We agreed that in the series of 9 gene- 
rations of Broach cotton it showed a continuous deteriora- 
tion to the Kumpta or the local tyjie and that the most prac- 
tical method of maintaining the Broach character would 
be to renew the seed over the whole area once every three 
years. Messrs. Tata state as follows regarding a sample of 
cotton grown from Broach new seed from Navasari : — 

“ This cotton has picked up some of the characteristics 
of the soil and the climate. Being Navasari 
seed it is superior to sawginned Dhanvar and 
Kumpta, but it has deteriorated in the Dhar- 
war soil from its original quality as grown in 
Navasari. This is owing, perhaps, to the high 
altitude and dry climate of Dharwar. We 
have marked that w^hcnevcr Navasari has been 
removed furtlier away from the sea it shows 
deterioration. We value this sample at Rs. 315 
against Navasari Rs. 340.” 

On a sample of cotton of Broach cotton from old seed 
(acclimatized seed) the remark is as follows : — 

It has lost all its characteristics of Broach and has 
deteriorated to the level of Kumpta and we 
value it at Rs. 300. There can be no compari- 
son between this and Broach cotton from new 
seed as the latter retains its character of Broach 
cotton, while the former has entirely lost it. 
This has been valued at Rs. 300 while Broach 
from new seed valued at Rs. 315 and original 
Navasari at Rs. 340.” 

In tlie Kumpta selections we agreed that quantity should 
not be lost sight of. The sample from a plot grown with 
this object in view was valued at Rs. 285 while a sample 
of ordinary Kumpta was valued at Rs. 288 and another at 
Rs. 290; while a sample of Kumpta selected for quality was 
valued at Rs. 298; while of the special selections the 
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112 llEPORT OF THE AGRICULTURAL RESEARCH 

firmed by the remarks on the six samples made by Messrs, 
Tata : — 

“ TJiat they were all more or less alike and of the 
characteristics of saw’ginned Dharwar cotton 
The machine ginned sample shows better 
length of fibre over the rest which are saw- 
ginned. Two samples, Cambodia 102E and 
67E, valued at Es. 300 and the rest at Rs. 29;) 
against Rs. 288 of good sawginned Dharwar 
and Rs. 320 good Cambodia ginned.” 

In conclusion, with reference to my statement that 
alleged deterioration of the Dharwar American cotton is 
caused by the mixture of an Upland and the New Orleans 
t 3 'pe of cotton, it seems that I am so far correct as Messrs, 
Tata value the former at Rs. 305 and the latter at Rs. 295. 
I hope that this year one full plot under each will be grown 
for comparison. 

As regards the Cambodia cotton experiments which have 
been conducted in this tract, 3,500 acres were so\xn during 
the past 3 'ear. Continuous rain during the seedling stage 
caused so much wilt that many plants died. The shoot 
borer would not allow the plants to grow until very late. 
The continuous east winds for six months (which is con- 
sidered bad for cotton) caused many flower buds to drop 
and the soil moisture was quickly evaporated. The result 
of these adverse circumstances was that the yield was 
lowered by 40 per cent., that is, the yield should have been 
350 to 375 lbs. iier acre instead of about 210 lbs. The 
ginning percentage varied from 38 to 32'5 with a general 
average of 36 ■!, 

The prices per of 1,344 lbs, realized at the auc- 
tion were Rs. 185 to Rs. 161, the quotations for Dharwar 
American and ICumjita on the same daj' being respectively 
Rs. 140 and Rs. 139 to Rs. 141. 

Surat. — A set of samples from this station shows that 
the product has now become so unifoi’m that there is only a 
difference of Rs. 13 per candy between the highest and 
lowest quotations, 
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Vahwtinns hy Messrs. Tata, Sons ^ Co. on the .six .samples o} 
Nadiad on SSrd June. 1913. 


Sorinl 

No. 

Namo ot j 

varioty. 

1 

IlKMAllKS. 

j 

Cnmboflia 

1 

Kniliail Farm appcart to auit tbi. cotton n. nil tlic rbamr. 

1 trri.tici o( (hml)odia arc niainlaiticil. AVo \'n1iie it at 

1 114. 320. \Vb rcrommcnil tiint »{X'rinl aticiitiun hboiiltl 

In git on to ita ruttiration at Mntliad. 

o 

Bhiiri . 

Thia cotton ia aftor tho atylc of Ghat Horara and tee class it 
oqiinl to KirkMi. Valno Ka. 300. 

n 

TaiHo • 

1 

Tlio JCatlmd aoil wiita tlia scfil at tin* aomplc iimirr inapection 
rquala tlir Inat cotton grnienin llia'in (niircrat Diatiict). 
Valmi Ita. 200. 

4 

10 T. llmirlion ^ 

^ It ia a vety nice cotton, -.ilky and lone ataplnl. and ta rtjiial 
to aoniii low gradca »it Uerptinn cotton. AVo value it at 
Ha. 350, 

n 

1 

Vnrliwli • • 

\ 

Thia cotton baa entindy ebaneel ita chanteter and Utoka 
inotu like abort atapic Itajput.ina Deneal than like Khan- 
dcah. Valno Ita. 250. 

fl 1 

Ooiniila x n.mi 

Tliia Croat ahowa tho rmiehticia aii'I fetd of Comilla (A'aam) 
coialiined with the ataplo of Bani. It can lx- conip.m-.i 
to Fine AA'nrorn. A'aUio Ita. 300. 


Basis of valve — 


Low Egyptian . 




Es. 

. sr>o 

Fine Surat 




. 3S0 

Eirkeli . 




. 310 

Fine Warorn . 




. 300 

„ Ghat (Cbikli) . 




. 278 

„ Bengal . 




. 2+5 

„ Navasnri . 




. 3+5 

Cambodia 




. 320 

Fine Broach 




. 305 

„ Guzerat . 




. 290 

Akola 




. 2G8 
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per cent. As this is the second season in which the im- 
proved cottons will be on the market it is gratifying to 
learn that the traders appreciate the value of the selections. 

“ 2. Broach . — ^The tendency of the cultivators in this 
tract is to mix Ghogari with Broach in order to help out 
the ginning percentage of the latter. Some of the lighter 
soils might be devoted to the culture of pure Ghogari, but 
this point will be the subject of further enquiry. Broach 
cotton seed, obtained from Surat, was distributed by the 
local Agricultural Association. The members of this body 
have apparently not supervised the tests so closely as they 
require and they are only now invoking the aid of tlie 
Agricultural Department, as they foresee the difficulty of 
disposing of their produce on favourable terms without 
some sujjport in the shape of an official guarantee. They 
may find a way out, but in the event of an expansion in 
their task of cotton seed distribution it would be as well to 
warn the Association to be guided by the advice of your 
Department. As you remarked, these Associations under 
proper control may become valuable agencies for the distri- 
bution and maintenance of selected crops. The Associa- 
tion ought soon to be strong enough to employ an expert 
staft' to assist them in their operations. Wilt is said to be 
increasing in this district and is probably due to the con- 
tinuous cropping of the land under cotton. I understand 
that the Imperial Mycologist has taken up the investigation 
of this disease. 

“ 3. Nadiad . — Our long-cherished hope that some tree 
cottons could be profitably grown in the Kaira District has 
been dispelled. 

Bourbon is too uncertain, as it is likely to do badly in 
wet years and, being a perennial crop, the land on which it 
grows, under the careless methods of the cultivators, 
becomes a jungle of weeds. It also acts as an agent in the 
propagation of boll worm. Cambodia and Bhuri both 
promise very well, if slight irrigation (which is available 
in many places) can be given them at the start. The claims 
of the local Lalio are strong and are being seriously con- 
sidered. 
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Basis of valuation — 


Kne 'Warora . 

,, Ghat (Chlkli) . 
„ Akola 
Mathio . 


Bs. 

300 

278 

268 

250 


Dhulia. — ^Messrs. Tata were good enough to supply the 
following valuations and remarks on the samples sent from 
this station (10th April 1913) : — 


Serial 

No. 

Name of 
variety. 

RUMAltKS. 

1 

Rosea . 

It has all the cliaracteristics of Fine ICliantlcdi cotton, only 
it is sliglitly better in staple than the usuol nin of Khan- 
desli cotton for which wo value it Bs. 8 higher than Fine 
Khandosh (ba'us Fine Eliandedi, Bs. 272), say Bs. 280 per 
oandy. 

2 

Cutohioa 

No improvement, practically Erne Ki 'oah. Value Bs. 272, 
being the basis of Fine Bhandcsh. 

3 

Vera . 

It has lost its Khandesh obaraeteristics and has the colour, 
staple and fed of Bani Bcrars. lahing Bs. 320 as the 
ba^ of Bani Akola, wo value it the a- mo price, Bs. 320 
per oandy. 

1 

Malvonsis . 

It is like No. 1. The fed, however, is better, whieh advan- 
tage is oountoi'balanced by tho staple being slightly in- 
ferior. We value it at Bs. 5 mote than Fine Shandciih 
(basis Bs. 272), say Bs. 277 per candy. 

6 

Khandvbli Jari 

It is ordinary fully Good Ehandodi cotton. Valuo Bs. 202 
(samo as fully Good Khandesh, basis of Bs. 262). 

0 

Rani 

It is equal to No. 3 and of the same value, say Bs. 320 per 
candy. 

7 

Comilla . 

In tho Khandesh soil and climate it has slightly lost its 
luitivo harshness ; in all other respects it remains Assam 
cotton. We valuo it at Bs. 276 per candy, 'say Bs. 16 
better than Superfine Bengal (basis Superfine Bengal, 
Ba 260). 


Valuations . — All samples received were submitted to 
Messrs. Tata, Sons & Co., Bombay, for valuation, and cor- 
dial acknowledgment is due to them for their kindness and 
promptitude in giving opinions on cottons whenever sub- 
mitted to them. 
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CALCUTTA 

STPERIKTENDEKT QOVEnKMEKX PRIKHKO, INDIA 
8, HASTINGS STHEET 




